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Plant Cell
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- —Primary wall.

——Ccll wall —[—Middle Lamella.
—Secondary wall.

. —Cytoplasm,
Plant Cell—|—Protoplasm—|—Nucleus. —Chloroplast.
—Plastid —Chromoplast.
—Mitochondria '—Leucoplast.

'

—Vacuole
- et fafa (Cell wall)—ag AwE #1 @39% agd am @
P Fr v Y A W Y W A R qur wd A3 (semi per-
1v’ble) nzfa 1 &t 8 e s M #ifgw iy % ar maw
CF AR | g8 di aEr & & (1) grutes B, (/) ae 3% (3)
l?ﬁ firfiy | arafes i (Primaty wall) sqfix-m Y A
- g UEE qqrd ¥ quy wer Q¥aT (middle lamella) wivwat ¥fies

gtchcich oy
i\; T dL=4r (Chemical Composition)—aia i R
\.mﬁma&m Fara il waa W g AEwm | A
wJar o wFa & 5 qga RAfgw Wi e an 35w D
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I. Cellulose

. Normal, Typical or true ccllulose.
. Hydro cellulose.

. Oxy-cellulose.

. Compound-ccllulose.

. Hemi ar Pseudo cellulose.

(a) Skeletal Hemi-Cellulose—Pentosan; xylan; Araba
- Galactosan. ]
(b) Reserve Hemi-Cellulose—Pentosan; xylan; Arabafkd] |
Mannosan; and Galactosan. 3

“w AN

II. Suberin and Cutin
III. Pectic substance

1, Pectic acid.

2. Pectate.
3. Pectose.
4. Pectin,

IV. Other Constituents
1. Resin. 6. Protein 11. Inotganic Salts |}
2, Gum. 7. Fat. (K, Na, Si, Ca, etc.,
3. Tannin. 8. Phospholipid. -
4. Mineral, 9. Etherial Oil

5, Colouting mattet. 10. Callose.

qreq AR fafs 7 Y AfFes agd o o) €, ¥ faew € i —

(1) Pectic acid. —K—Pectate.
—Soluble in water—
(2) Salt of Pectic acid— —Na—Pectate.
or Pectate

—Ca—DPectate.
—Incolublein \vatct——! .
—Mg—Pectate.

—Soluble—Pectose.

(3) Esters of Pectic acid—
—Insoluble—Pectine

I. @7gAs (Cellulose) 1

1. G 87gAs ( Normal, Typical ot True Cellulose ) 18
3 AegAe B F&Q & N (5 NAwnn g0 99 59 a7ar ¢ aar e )
7 FR F g W iy dar 8 | a8 Wa wwRaend (hy g



qrzq SfqHT [ ]

groscopic) gz & i % 6 ¥ 12 ufawa @ W@ @ 8, 9%g 100°C

AT9%A q< 26 S 71 @) 33a7 & | 99 28 S % 919 7919 F Haiq 200°C
O Fer a2 a1 ag A A% g¥ qWET ¥ g9 9@ 8 | M
- AegEIw TRy Rraraat (Solvents) # wawATE 1 TR FARF
sz (CuO) at fvw a@iuze (Zn Cly) ¥ gwatia & | 9ix 9%
& =7 (Conc. H,S0,) ¥ ag it €] gwar &, st % 79 758 35afiw
(dextrin) ¥ qered “q@s § 739 3al & | 29 919 1 99 w9 ¥ g
(dilute) frar sar & 1 o fafe 5k 71 7999 5@ dar @, 1
AT % g1 AT <0 347 8 | g9 e F 99 ufafis wagegiEs
quT @i TAE % AE 4T @157 (cytase) TR ET W@ Avafa
frar raT @ @) YIS § Tgq war & S % wa § wAe T el
fyyafia (hydrolyse) &% Sl g "

-

&5 %0 QT (Cotton fibre)—a1ATa YT IS %1 98 @1 ¥ 394
ST 8 o % mER o smar 8 | wAier e W 91%
AT IegE, 8% @ @l 1% WeT qqrd oy AW (wax), g
(gum) qar ¥ daa (Derivative) qmr ST 2 1

{2-3) gIEsl qIT ST d7gei (Hydro and Oxycellu-
lose)—% ¥ Yeges € < % @ra Ysgaiw ¥ Swr fravw (Hy-

~drolysis) ¥ ma &a1? | ¥ N R ¥ swEE IsgEs & i
qrT At & | ESINEA erET dwgew ¥ #ifeE adtt Brang
(Partial hydrolysis) g7 aaar 8 frad afer wrEia 7 (active
catbonyl group) war & aut fafiz FHEfE it (dyes) A1 Wit =4
% gwar 9gfa war 81 z@w 81 G, H,, 0,8 aor WH A
T H AT | Y ISR E W { W G &FAE A A F
ard g @< a1 2| W Jsgad @Ard s F Fim
T TRFalEt (Oxidising agents) 0 Bl 2121 ma &t € |
TaH ZeelT 9@ Qa7 8, ar 98 Wefan Na A wERa (reduce)
2t & | zad o} ol SIETE a7 9797 T € |

 (4)30® dsg@s (Compound Cellulose)—3ifis Iegast
3 ¥ farit Soge % ard Jea@edd (noncellulose) 1d g% w4
¥ A M 3§ fma) Jegae (ligoo cellulose) AAfrs ¥egd &

WY F 9gd & G 2 | @A, S, 716 AT ¥ H W EFA AR |
‘e

-

A




¥ [ TEiq Sfig-wag

fere Segels & faafaa awr IggAe F 3797 & g9 § it g flaa
&l & @9 8, Taft 33 ARt w1 wEA & 3 St vanfies &1 § ad
I aa e I NRE = F 98 € |
fanfa=t (Lignin)—afar ffyr & 2g Yegais & &ra quan sar
& | fwifa & furz@ (methyl); fraraa ( methoxyl ); @@
(Formyl) aur wfafea (acetyl) &T qrm Srar & | T894 0 @ A
eI A A A At 8 | fra-fra Adt ¥ ora ke o6 gk
¥ Franfie aur ofifew A Arar 3 frm &R € | 39 QWi A A€ AIAH
& & e a1 fraf ke agrd ¥ Qar R, aur Afyew @ fmig
fmra (Smith) & wgert gHq (Sugar) ¥ far 8 awr e ¥
IRA AT wa F R § qRaffe & s e |
Sugar—Pectin—JJemi-cellulose—Ligno Cellulose.
(5) B Jegdrst (Hemi-cellulose)—3# degas i fafw
%) degaaT (Noncellulose) ag &€ (Poly saccharide) Haad
8 | 4f% 9z AT A wErEfE g ¥ W faar-gaar @ adr
8% Pty % 7 57 AFF L TafMe 28 T I Fed & | T
¥ Al & g ¥ qg gar @m & 5 ¥R ¥ged d O
5099 & AR s v (uronic acid ) it arr s 2
e MFAFF 7= ( Glucouronic acid ) a1 Fg ATAF
7@ ( Mannuronic acid ) ZAf® oea & &0 ¥ qrar m@ar g | &7
el ¥ oF R ) wifiieaige gas (Formaldehyde radical) qar
gaR R ax Faifiad a1 (Carboxyl group) T97 waT R |

T IS F S Fwng W am a7 @ sat 39
A Y DT R qUT T IR F AT A gOAIA g | I TEH ST
freomm P wmar @ @ sREA (arabinose), StEAd (xylose),
FFF (galactose) qur AW (Mannose) THT a1@ & 3, €
qar AT & f5 3 gFed ¥l IS § wds ( Araban), SIE@T
(xylan), #@azw (Galacton) a1 {4 (Mannan) Qe IFUEE F
w0 ¥ @R & | o § e 3l Yegaiw Afys arar ar |
11. gafts qur #yfea (Subetin and Cutin)

T8 o5 ST 94T & R swdw R rar @ R ara Il




Prfir & s A A R T, Wi

¥ A9 wwgar ( imperme-
ability ) #1 3 717 Siat & | <% ¥ w1 Yegaw qar 9dig Ay A F
9FR ¥ ordl F Wrafe gan ¥ a7 €, gefie ¥ ofid Segew
(Adipo cellulose) ar #32) 37 (Cuto cellulose) ¥t #&r STt 8 |
F qid ql § aar a4l @Rag (fatty solvents ) # =mg@adia &,
qu7 @iz 9% % 75w (Conc. H,80,) ¥ mimnifya wd €, wwg w1sls
g A I Z 9 Fadiza (oxidize) aurad g7 9@ § ga
o & | 5% a1 mes ( fat stains ) S gz 11T (Sudan I11)
a1 ww@e @i (Scarlet red) ¥ #wHLSF frar st awar @ |
111. &f¥e qgred (Pectic Substances)

fyew q1d Vegast aar #feaw (Mucilage) AT & frase
g7 8, S {5 Afma fale § qar sk | afEim s § m et &
R wgdeg stat (Paren chymatous tissues) § quaT SIE@T &,
N—H, T, IR, DNFRL AR | AFF 0qrd 5= (Jam)
aar w&i ¥ @y (Preservation ) & #g@qq v &ar 2 |

AfgFr W F =g Zazdl 91 7% WRes ol TR
(unstable) & | 59 ¥ 7@ a1 IR ¥ U@ FA & N 77 IR
7 (linkages) g2 sia € | Nl § g7 14l 1 FAfw se eqq 7
2xar 8, 514 5 Nl & swesa (metabolism) qar 3fE et = dar
T @ & | Afdes AfE fE-f| @nET (composition) F &R E,
q%g aE FAT T E—

(1) MRS 77 (Galacturonic acid)—about 64 to 84%

(2) IFaw (Galactose)

(3) =EA (Arabinose)

(4) frurge camed (Methyl alcohol)

(1—2) f¥ew ov@ qur ¥xe (Pectic acid and Pectate)—
ot i ogrd Ufdes e ¥ o AR € | Fa-fm adi ¥ e AfEs
sl 3 Mgl wew, deER aur WA f A fe-fe ad
2| o ad ¥ AR G T H AL AP T4 R 7
SRS F UF-CE %y F s £ A1 Y qwa (tng) 7 WEw T
AT 2 | T TaTA i A qAT ITAH G F HAQ: TF A AL
o G ¥ a8 o e & | e e ot § e gerha

——

}about 36 to 16%




& / Tafq st1-@Ea

R 198 QY @4 WG g@Aid 9w aar @ 1al (alkaline
carth) % wig & G471 9F FZATNQ Yi2E F@r 8, (ad Fhewaw
Yqe w9 qr War e aw Ao @Rl W 98 AAEY 9 g |
Yew 75w WiAF 0% 23 auT O3 99 Sl § 897 &9 ¥ 97 9T & |

(3) ¥ (Pectose)—3 Ufies agrd o % arEt ¥ AIFAU
¥, TR Fean | 33 dnEl W wa R R S %@ o e & Al
Yrdle CRNEA % R Ufied § sg@ St 8, S 6 e § gemdE g |
aer Yrd QY E—

(2) gRYfF=A (Protopectin)
(b) s (Pectinogen)

(4) ¥z (Pectin)—ag Ufe zvam &1 (arza {2 (ester)
2| Uy % feg gu € :

(1) ait & gwaga dar & |

(2) TEiEe B0 FARAa Gar ar @ & |

(3) g4 afufraw (Crystallize) w& Far st asar |

(4) T3 ITE % 7R 7997 @ C, Hae O 81

(5) ag Mg i % grafesqar fdas am & quar s )

(6) za¥ et (Jelly) =7 %1 g &ar & |

(7) =fs 7f F<A ¥ L6F IS G Y T2 & AT & |

Qr211sA (Protoplasm)—iRr@En w7t &1 shfFa
& W % s ffs s B @ 8 | 3Ed D@, a9, g9 afs
9T qa1 g weq agrd o ond € 1 98 Fwa (Colloidal) wFl %1
giaT 8, fra% #r gad AfusT (Staining) qur wifiag (adsorp-
tion) gu =7 Sfar & |

siifaa MAeT # Fvafa (analyse) adf frr s awar wifs
w9 7y (¥ 1 faly 8 Gyafia Far s dlag g WRa s@r 8
SReNAIEH T SAa 0w Aaedl 4 € GefE A st oasar @) zew
$o ¥ go afiwd % WAl 4T Wi FAMF aur AFEEF qitw @@
g I MA@ %G8 IR § AR W wwEte 9qd 5 ¥ 7 ofx-
qd a% t&ar & faat 9ot &1 9 Mg, K, Na, Ca quaf Fe % Cl, POy
SOy g CO; a1 &ral & | EFA® z3adt § @radic § MAT Fal-
grese qar aWg g air §ar 8 | MEeand § argdigaaT 9gd
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qreq FAfH | @

40 ¥ so afiwa qur FAfEIET T ga7 99F TF I F JER W 12
14 9RTa a% AT Sar 8 | 399 @9 Agedq] U g9ew (Orga-
nisation) @1 €1ar & | TRA@EA X WA F fra #3471 8—(1) @ra-
arqren (Cytoplasm), (2) #fF@aw (Nucleus), (3) wifézs (Plastid),
(4) mzdFitza (Mitochondria) | dRraren & %ex gu firm §—
(1) M @ (Viscous) aar @i (Slimy) St |

(2) =¥ gy (Cokesion) &1 g a1t ST 2 |
(3) @At G U AT 1
(4) =& weares (clastic) Bt & qar 74 % q€ e@fda (Coagu-

late) & Sar & |

(5) @& #faa (Colloid) nxfd =1 &4 & |

(6). g art & w7 (Immiscible) |

(7) Maqred ¥ gearea (Elastic), zgar (Rigidity), frame-
jiaar ( Estensibility ) @ar ziadew ( Imbibition ) & g3 9ma
AT & |

araeirsd (Cytoplasm)—NEEEA & 48 9/ IRT9E &
ARt 7R @Al & | SEerand Fwd S aRk ¥ wf &5 ¥ Qal B 90

. € gAT R | 39F EEE adr Niys gu AT & 99y Hqies

a< 9374 ¢ | T & it & fraes R o 2

(1) TRrae (Ectoplast)
(2) 2FramEz (Tonoplast)
(3) w=raren (Endoplasm)

NUCLEUS

f — = ECTORPLAST
T g
- R T

CLOROCPLAST
4\ TONOPLAST

N
ENDOPLASM VACUOLE

e {—a1gq N _
AR Al ¥ qgar S Orea wd ? S¥ wadnars qur -
MNT T SW A el B AEARE FI3 & | TT AL Deigat & aq

‘\\“&“[
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St qard oy e 2, ¥ wEKETH Fed £ SR Tl awe ¥
43 47 s (Vacuole) ¥ 9188 ST & A1 98 APRIKTH ¥ @
S@T & | 9t (Bernard ) #1 7@ HAAW h a@ArR H QI
ST (destructive metabolism) &iar & | &5 A 7 98 Fqw@ET
5 aga-al AR UF 3O T TN 9§ eae aried 95 ¥
51wt ¥, Rra® gy @i 91 MEE-AEE QT 2, T9 Rese
(Plasmodesma) =4 £ |

7z Fra (Colloid) ¥ azfa #1 &ar @ | G H ATAHW
qE M 347 2 | 305 WARSE 194 Fenagfis (Phospholipid)
quT TF ANl F AAEAR  GAAE FARGE T T AFECD WA
( Inorganic ions ) T S3 & | g&H Swg=Eaw INig ( Metabolic
Product ) st grar ar 8 | 35 daf# A 3z fdgw i s
gad§ R N A (Ribo Nucleic Acid) arar sirar £ |

< 0. ] > PLASMODESMS
X o o B i
Neceus”

(o] o] o}
[e)
[e)

1 R—aTeen grq ARTHA A G

Afead ( Nucleus }—ag Sl 1 geq wW 2 Rrad
7577 ( Reproduction ) qur ffgar femrser 2t wowar ars St @ |
g ¥ #rEr dawsha ( ellipsoidal ) w7 dr & | fiwae
F A AT €E SRl a1 dwar 8, RNEd weeE e g9 w WA R Iy
~fFwad @12 (nucleus sap) ar #RAfaws ( Karyolymph ) w3 & |
i Ff@ NAT ( Nucleo Protein ) ap@i<ren 3t sy &1t
AT a7 T & S AWERE ( chromosomes ) ¥ waT 2 |
~ffFa § i T Q1 @il F WHEEE ddn Y a2

1. PrFaE® 7w (Nucleic acid); 2. M)

Jfrqad § gRans I wiiwac DNA 5 W Hw@arg |

HFHT RNA qar DNA Sfiadt 98R S0 § @ § | 39 397
frt %1 98 FFaE B & AN { O 9@ a1y o ?:enes)
~IRf® it A =g 69T ¥ 53 € qur DNA ~fiqga 1 RNA

X
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aRT FTH /&

RIS § 9 S & | 371 (Bernard) qur e it #i a8 -
ot 8 & Ifkeag § wARas sug=ad (Constructive metabolism
&N & | F8 STOAT 9gd ¥ O F g dr & < 5 ~ffead §
AT AT & | RGN AM 5 4 T 25 # aF FEQTE |

“IfEa8 & 89 IR H 70% M, 3% @iEfiE, #4 10%,
DNA qu1 2 ¥ 3% RNA &1 w@ar 8 | 6% ey &1 9@
AT Adl 9 S

wiikes (Plastid)—3 MRt@ren & F5iv € % sy
& 7z % &3 € am T 9FR F TR BAras (Physiological) #d
A& | wRzz gt NG F o [ F o qw@r 2| [/ T
TR F [T O 19 &, A% Hew Al § 1 S &) sar g+
TR HF DI E |

(1) &R 7% a1 FRree (Chloroplast)

(2) 3 #G% a1 @ (Chromoplast)

(3) Aq 4% a1 fasaree; (Leucoplast)

g% W% (Chloroplast)—zad 91 &R (Chlorophyll)
fiwrdie qrar ST 8, fNE% SR 269 1§ &1 @Al & | 48 AREaT S
FATFA T qrar omar & A ® @@ A Ry st '@ € | Y e
@A % qRf (Peripheral) win ¥ ger &1 ¥ a1 S § | AR
# Tl e fra-faw Ot @ W% eft #0F ¥ wae ¥ swe ik
Fl & | ARFEEH ¥ R @ 9 =WER F gRa wUF AN san @
ST ey AT il | Meed aur R 3 1907 ¥ A€ Sanar 5 o
g us & Ry T@q (Peripheral ring) # & @if st 8 f5id
T QWi A ) IHR F gt # @r |

sq (Zirkle) 7 1926 § 78 Taral 6 aRw wus aadatas
qgref ¥ g7 &Yt & Red e § @art (Vacuole) w@ar & zai g
R s &t (Pore space) & & 1 grawq @AW a1 aRa #q=
$ arge Sufeua GEdraET ¥ war 8 | gRu wU% & e
ag7d # € = aww FE 9 gRA fewr & & | wart (Vacuole)
F &9 qrar 9T ) S Wi @ it @ AR & e s
9 Gt fdied (fission) WH EIXT At & | €9 @nifiee F gra aiH
FalgrEse o fraty & & |
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*

NSz a0,
P
< r

R

> 40

e - -

AT gy

Ro [ FAEIM AF-GAT

TR AR F AR 9 Zad 7T 50% M, 35 % @A IAq

9 findiz qrar ST @ | g@d RNA gar DNA @l & a@r

ST R |

___________ CHLOROPHYLL

= 7= vAcuOLE

= &~ — — — STARCH GRAIN

—_—— = == CYTOPLASH

CHLOROPLAST
&= 3 —gmee

wg #0% (Chromoplast)—az 33 caiites & frad aa, i,
AT ARG TF F FaF ar [ € ) IF FOF ACEA Tt = daizat
JAF A F AT AT & | ¥ gR9 FqF AT TG TR Y IQ@A
g € | =nft a% 29% 9T Beaeas (Physiological) #18 % @wa &
% N A T8 & e R |

¥a 7@ (Leucoplast)—¥3d #ua o7 wmifest #1 7ad € 1
T T H AR §, qur AYFAT ST AN F OF 9@ & W qw7
8} qar | Ya FUs ¥ @ wias dar & aur el 7@ ¥ wAluE 3
Bar 2 | zad <95 #eq (Colouring matter) AT & 1 TAdT
SN2 | 9 FUF F e wely qu g e % 29 geavia wEl-
TEge § TR AU AR #owa aft &, 9 ags Rk q
Suftud @l & | 98 I QT A T8 AT qay, FiH 9 [a FYF
qé Qar! NG A FIEE W ¥ TF AT T F A"/
g |

(growth) (ripening)
Leucoplast —-———>Chloroplast ——Chromoplast

arziFizar (Mitochondria or Chondriosomes)—3 &%
(rod) ¥ =z & &7 & qur aEdEed # 9@ 9@ € | 38 I
¥ g A i MEREiEar AERa (morphological) &fiediq ¥
fiqre & e gd € | i B F gt 1 oag g &
MEAFREAT F 90 Fag 2 Ga9q (Synthesis) JaT &t FRATY




qizq RTE [ 22

fyge (hydrolytic degradation) % a7 g & | wdeT (Matston)

< 1923 ¥ ag A fozeEw maEfes (Proteolytic) wFargra

3 -~

i o &, R FRy AfgwEt §0AT w6 A @ CARAIE
(Horning) @1 ¥ (Petric) J 1927 ¥ gy A6l F AT & 9HT F
e (7ar @ g€ Aamar fh ZiEey % ana fGde (Fission) 5
o MEAEEAT A gen wieaw (Scutellum) ¥ ag S @
cqefeae (epichelial) Mfrart ¥ figa TR Gl (endosperm)
F o el B | wreiad ¥ eers qan S & ol wiedmiar @ ST

| Req wEd gaTdE aed § Fad € | 59 ARk AR 9 ¥

grazed o1 @ & S % 29 6 §ur ad €1 DPN-cytochrome
seductase @ar TPN-cytochrome reductase i Tz
Az a § STRuE @l €1 T8% ®® 4R 9 40% A, 25 %
etz aar 5% RNA @ é |

@ardy (Vacuole )—aiadiansd & 95 W@ F AL 0
<al fifys TR % et oA F Ry SO ¥ &
FEY TG T GRS AF e W & s & fyad o
qar ot § geddia g we w@@r @ e @t (Vacuole)
ey ¥ o A w1 FERL T @ eq ¥eER wwadl
firqy #C A% FHE B @A AT FAT R | W@l # fre qgrd 9@
Sq € ¢

(1) qrit—3g &4d 98 aRind &% T SIGE

(2) mFEfAF 93 (Inorganic Salts)-—w@art # Na, K,
Mg aur Ca Hfawq &9 § a1 A0 & |

() #ritarzge (Carbohydrate)—%aH £ g#q (Cane sugar)
e, AN, A, STl au gafe wleEge % wq § 9
SR |

(4) AEDTAAT AQfmm (Nitrogenous Compounds)—-—é{aﬁ
i, g 7, TAIEE, DR qur T2 4o € |

(5) TeITEeE (Enzymes)—<@amt ¥ 1@ S EICIIES | LS
3 sraed (diastase), ETASS (Invertase), @rEas (Lipase), AN
(Inulase) aur MENATERT THEE T g1

h




2R | FAfa T-W@Ed

b- ‘ (6) FrEf e (Organic “acids)—38 @a™= a1 4T Rt
it F qT a@r e | wrefes (Oxalic), dfws (malic), @™
(citric), Z¥ww (Tartaric), 2f® (Taonic), Tfafes (acetic) aur
ifiw (Formic) 7w waarl & g7 1 ¥ q141 S & |
(7) 18 (Gas)—vaqrt & g et arar swr @ fred #r-

o QT FEAA STE ATRTEE 5T ¢ | '
-! Fafl-wft w@ar § wdE (Flavone) Zan Srdiaraia fmde
- (Anthocyanin Pigment) ft qa1 st <t f% g7 & gl A1 &

% ST @ R | i
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b

Carbohydrates

Q

'qf‘m (Introduction)—#rlelsg @ €& FHEAF (organic)
TR A & S 9l T e Yot SR |

"t % wRRe 78 79 ST @ § N 39 HO § Qe SR | ag

N w7 (C), aneiem (H) aur s (O) et ¥ fras T 2 1
ﬁnmar $¥ (H) aur smeds (O) % 67 2+ 1 91 #gqa AfFwR
qrm 9T ] | ¥ WIS F FafgEga @ C (HQO) ERALt
i+ a ¥, o TEh 33 2N zﬂﬂﬁrmnt‘ﬂ%wmﬁ?m

O @ gzfia far o awar & 9% 3% qU wHlERReE F ol ¥ Beg

B ¥, Sy—wrafsazs (HCHO a1 CH,0), &fes fue ( CHC-
HOHCOOH a1 C3H,03 ) aar ufifes wiie ( CHy COOH a1

. C H4On)€ﬂ%ﬂﬁﬁ?ﬁ§%§@3ﬂmi e 99l g3 g

Tefa agl fFar o1 @y 90g S YU A wERER ey % qqi &
fEa-gaa &, (s HI0 S walerEge F 9 4 @ el 140 8, N
3@5{ ( Rhamnose ) qur ¥R (Fucose); fmar @3 C;H1,05
%lﬁrmz@%ﬁ 7RAT SR 7 QW s ardlersse @A (C) @

] z‘g{a (Hydzsate) & 1/

qrar 7T ( General Properties )—Hafgz328 % QaRQ
Qe €—
(1) FEEE@ (Oxidation)—s= Fralggge + agEat H AIHR-
ST ¥ G0 FAT q1ar & A 7 (acid) ma St 8 Red a1z amaw
gar 8 & erlegds § cReafes o (-CHO) a1 R @i
(>C=0) safaa & |
(2) FTHW ( Reduction )—=a A grzgie (H) ¥ g9/ a=d

i q ia gregrEd caaed (Polyhydroxy alcohol) smar 8, fad




1
b

Cm e

¢ | FH=fa SF-1eE

7z wiem glar g & #wsfgze & oiear®s (—CHO ) a1 #afs
(>C=0) 7 % =fafi azzitraa (—OH) o 1 saftya & | ifs
FAFL qfatAr § e (H) ezaizis a1 #&80s o 3§ 990
%% UF @ ergzifea (OH) o 3mar & el aidl arazTel cadee
¥ %% grgzifraa A saftaa € |

(3) SwrIdl W ( Amphoteric property )—%EigIzEe
eq 7w (weak acid) @a1 ag QX (weak base) 71 atg 430 <
¢ fae7 wwy 3 9wt (Amphoteric) 7zar € | w9 ¥ 9% @i
(Strong acids) a1 ®ix @A T GNT 7T & At geeT ( Ester ) qar
@7 (Salts) 37ar & | _

(4) ¥=fan qar zid" 90%@ ( Fehlings and Tollens
test)—FHlQITIE % agedt ¥ uRegls (-CHO) a1 99
(>C=0) 7 qra1 St & f1a% w2 wafan F N qar ferc aye-
22 & 7T 91w (Ammonical solution of AgNQ3) #1 zr%-
Ra (Reduce) 71 &3 € |

(s) wrfaz qdg@ ( Molish test y—wrfzEde ¥ 9w § 79
48 7ren Avad (oo -naphthol) fraraR w11 f-4R @iz wwas 1 oy
(Con. H2SO;s) ARk & zrad & Y &Y awdt (liquids) ¥ f9 & et
a1 (Violet Colour) 3347 & |

(6) artwrs 99w ( Barfoed’s test )—wi7 wakr % 0@ &
iz N ( Barfoeds Solution ) T1@ X 7§ %33 & @) aRWIE N
¥ sufena #aRT wfde (Cuperic acetate) sr7aRa (Reduce) araw
FaE Arnge (Cuperous oxide) % =991 (precipitate) i agar
wrar & St 5 €2 % e <At axg dard | A sRifem Addsaze
(Monosacharides) % @ra dla aur 91§ ¥%3g ( Disaccharides )
& @ g 0fy ¥ dl @ fYa¥ T 28 939w ER A a507E qu9r
ST{AFIET A 9EAT A 57 9 R |

(7) FaTsa grsgreis 94w (Phenyl hydrazine test}—sg
THU & A N 15T QT F a14 O Gar simar & Q) €17 <1
QIR 7@ (Yellow Crystalline Precipitate) a7ar & | 38 o999
&l AT (Osazone) F&3 & |




FARIEZEE / W

(8) mawfify (Asymmetry)—arfazdes % @t el &
FA-F-H0 CF L7 #47 (C) 901Q (atom) wIw AT v &, Fra¥
a4 1R fre-im at @i w59 § ) ¥ AT MY A CRAFF T
TARY &4 £ |

C[OOH
H-C-OH

'CI'H:;
(AfFzs Ttz qut S5 wfiazfzs T (Cx) 9am)
(9) FHNT Gfwaar (Optical act1v1ty)—"ﬂ % agrd afa
5#:1T (Polarized light) % aw (Plane) FI gar 2ar & dv 39 qgrd A
g#1Ea i1 ( Optically active ) #53 & | afy g afa g @
IR gaTar & ) effuadl (Dextro rotatory) T ?If‘?{ a5 gaATar &
@ sl (Laevorotatory) Fa@ml 8, 9 %@ (Dextro rota-

tory) Tur FFIT (Laevototatory
AT GFG 7 S HRTR FEAE F @ (Crystale Ieeland

Spar) ¥ 937 77a £ @1 A B Q1 fra-fva Rgret § g3 o € S
TF O W GAH 3 € | 5395 F 9mw 71 9fa a7 (Polarized
Plane) 7549 & |

(10) swT%iT @arTAsft ( Optical Isomer )—3 wrfarzzed
7% gengadt &3 ( empirical formula ) @@ & g ©F gER
9FIIT BT (optical activity) # fra-fra & Y % o3 g@’ @
mzﬁzr guraEt (Optical Isomer) ar fmara @wrae ( Stereo-iso-
.mer ) 74 &, I ﬁﬁﬁ {Glucose) aar g3a (Fructose).

(11) ?mIE"'THr{* w1 frakw ( Gl\, coside Formation )—
WY FARIERZH TRREeT ( alcohols ) a1 i@ ( Phenols ) &
ANT HTH véﬂ@m’@ N1 3779 &, Sq—

(i) @nargfmr ( Anthocyanin )—ag i@ @@ 1 &7

?{i ) TS ( Anthoxanthin )—ag i < %1 fimdz 8

(r2) ¥itfo T ( Physical Properties )—ut@ wHiarzsed
zﬂ%aur AR & & < Ot § gareta O € oA qadew § w9 aar
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R& | aEifq g-w@ET

T H 7N &R & | AR HQAI 1d BRI A B, 0g sife
FTHETES 28 TagEA @Al ¥ sgaadia adr ®Afga ( Amorphous )
&R € w0 QIR T afwdar g | 7

S UT F ATAR X FAlGRZ T g sg &
SR

gf&rmar (Definition)—arafgizzed Ot FEx@dl TawRA
( Polyhydroxy alcohol ) #1 waftefes ( aldehydic ) a1 fAAfw
(Ketonic) HeT (derivative) & |

qa_ﬂ{j‘{r Eﬂif{raeaa & qfrﬁm ( Classification of
Importq._nt Carbohydrates )—g} BET AR A F e
2 | T P 9 it A3y et 24
RS Hﬁé%ﬂ{gﬁ (Monosaccharides)

= () S ( Pentoses )—zA% FEq WG # GEAT 9

Bxft & 1

(1) Tedlda ( Aldopentose ) ¥ zREAW (Arabinose),
Szas (xylose) qar wgaN (Ribose).

(2) A2 (Ketopentose) S¥—zfFgals (Arabinulose).

(b) TXOSS ( Hexoses )—za ¥ #Hd~ AU AT F1 d@A1 §¢
gt

(1) weerRFaws ( Aldohexoses ) dd—g®a ( Glucose ),
AFFAT (Galactose) qar A (Mannose).

L~ (2) FAXFOIT (Keto hexoses) ¥ F321 (Fructose).

JisCh #%Uz3H (Disaccharides) ~

¥ @A %m{'—'a % 3 mat % ¢AeRgEe (Anhydride) &,
Zal 5 = FeEE % uF 7 A gEgiaEs (Hydrolyze) #d &,
A ATRFEE F 2 7Y 919 A 2 | '

(1) 8% (Sucrose)—3g AN F TF AY I41 FFAA F TF
Y F TATTIZILE R | \

(2) add ( Maltose )—ag Qs & [ AYHA &
gEgEE g |

(3) @ ( Lactose )—g "qHT & €F AY a9 AFAS F
TF AY F CTEIZEE 2 |




3mﬁ€m§za /zbgv

(4\ gefaan ( Celloblose )—ZTE TES F @ a@ﬂ  TA-
gEgiEE R |l
IIL—-—;T§ AFUIE (Trisaccharide)

T@d M AFULE F A9 zwd gaq (Sugar) @i s T[Eﬂ g Sl
ziggifaii@ (hydrolysis) 51 & 10 wwa-ziaa &) §ra &
(1) %A (Raffinose)—ag @HW % €& 71, m\ta T s

. A T4T WQET F UF AY T GIIIEIL

,,.

.

AJ
AN

~

R S
T 'vr:u:z;‘

.‘\

W

N
ap

- \mr-h e bt

(=) aaftfadia (Mclizitose)—ag A= & & 7Y a4 FRN
FOFH AY H CAZIZET 8
I\L/,f?r"ﬁ-?"‘{f €@ (Polysaccharides)
N gait A arrE @ TgE- THE QA IE S d—
(2) G2ra=g (Pentosans)—3% ¥ w5 & ki 9 7l %
O EIEFIEEE £ | 9 —
(1) 7Rwa (Arabans)—2REAT TRU F 957 T ATH] aﬁ g1
(2) Sizaea (Xylans)—zad S(zdlS 940 & 920 B 7Y 917

g1

' (b, A (Hcmsans)—% T G F Ag § wQAL [
| Sg——-

% (1) wgaIT ( Glucosans )——-a H|EG Fagd I AYAI T AT

(i) @ (Starch) -
(1) gerara (Cellulose) -

(2) W’ftﬁ' = (Fructosans a7 Levulans) & ﬂ

4
ay

ay

ta Y TN ¥

' zrgzn g fawse 39 € 99—

v (i) zmfes (Iaulin)

3 P Sg);ﬁ&g'la (Manpans)

(4) NeeFa (Galactans) I MRS TR F 120 TQA ¥
fraF ey € agy wis 7 A9 # qray @ g |
(’\/IonOS"cch'irldcs)

3 H‘(E'T walgEzed R & FAE FEq oW 7 gy 2

7 34 1 F 90 ¥ 830 FA

9
as ‘TT§2 ara"I & lem:r:f acqr % AR :ﬂm%m{?a q‘r ek




s | aeErfd -

- (SREW)
(1) @ (Biose) CeH,O: wngaifas Qediase
(Glvcollic aldehyde)
(2) ZizAds (Trioses) C,H,O, (i) Faals Uediere
. (Glyceric aldehyde)
(ii) srigrEget EET
(Dihydroxy acetone)
(3) T (Tétrose) 'C,H,0, zaedid (Erythrose)
(4) ¥3ds (Pentoses) C,H,,0, (i) = (Arabinosc)
- (i1) 7z (Ribose) J @it
(iii) strg@ist (Xylose) (22l
(iv) @rzars (Lybose) SERS
(5) faurza w23y (Methyl pentose) C;H,;:O; ¥ st (Rhamnose)
6) TSs (Hexoses) CoH,.O0, (i) ®ais] (Glucose) | @t
(i1) figFis (Galactose) w2
(iii) A4S (Mannose) J S &
(iv) %% (Fructose) ) QA1 &1-
(v) amals  (Sorbose) }iﬁv’ﬁt g
(7) ¥=299 (Septoses) C,H,,O, (i) FHR=N (Gluco-heptose)
(i) A< (Manno-heptose)
(8) =mads (Octoses) C,H, O,
(9) atSs (Nonoses) C,H,,O,

TER § TR auT TN 957 AMH IR T & T A AGEITY
@17 ar Q) DeflerEzFR 8edterzsd (Poly hydroxy aldehydes)
a1 deEgiE gEi@a (Poly hydroxy acctone) &1 €1 siia
WAT ¥ hefig ¥ WA @Y F HRW Fq 9 FH @ aqq
s |

garas (Pentoses ) C,H,,0,—3 qai & a1 9@ &, 9%
AR A erNs (Hexoses) § 9gg &0 @t 8 | FAAe § &l
gElEs T en ¥ s gEgEEts @@ (HCN), aEgiaa
gft7 ( NH.OH ), gmgrim ( NH.NH, ), FEa aEge
(NH.NHCH,), %fan dig aar Rie< ange 3 sfsa 99 §
g w@ & | 4% ¥ qfofa wagrEgies (Acetyl anhydrides) ¥

AR




-

FlafRIze e [ ©

~

G4 733 €, TAfT T8y Tg 9aT1 S@ar & f‘m Zd '&'T?&’THH@ (OH) =
2 Qi ¥ 3 DREEe @A) B d o 99 g, fE
areiemEw (Hydrolyse) aed & a1 ¥raret wadt 7 &1l & |

(i) =T (Arabinose)—ag I 7@ (cherry gum), ™
@¥f¥F (Gum arabic) qur ¥eprge @ (Mesquite gum) % Salq
frgarm (hydrolysis) arr oma fr srar 8 | ¥ 79 (gum) -
T 'ﬁ%ﬁ ¥ ¥z (Pectin) qard ¥ ara o r:n% 2

« .H
- o)
HO /I O\ HOH,C _~O~_ H .H A H
OH H OH H /|
H OH AN/ 0H HO OH
H OH ’ OH OH H OH

p-1-Arabinopyranose a-p-Ribofuranose a-p-Xylopyranose

(ii) strz@sr (Xylose)—sia @@st (Wood) a1 yar (Straw)

¥ aeia fyamy fe rar & &t 9 gea m & 8 Red wRg Ry

STAR (Wood Sugar) it #&53 € |
. (iii) wsMS (Ribose)—ag =frzs =wm (Nucleic acid) &
OF AEATT T 8 | A8 THY KT I B AT FRAT Zer 9|

gt gl |
grda (Hexoses) CeH;,0s—3 @%g, W, 15, oAl §

gl qar Hy @feq (Optically active) &1 € aar cﬁm § R
7YF O 9@ & | 59H GERERT ar HAMF qur Gehglas an
T STl 8, GRS a1 FMF a0 ¥ FRU A eI o
(HCN), zrEzified witt (NH,OH), ergrim (NH. NHQ:,FFN-
T arEgei (NHNHCH,), ﬁan i qUT [T ar.cra % =a-
frva i@ & @ wd €, QEi A %r NTRFUTLE, TR FTALTE au
etz didl w4 § ¥ 9@ 8 | :ﬂa‘tamz@ra ¥ &7 | vasfﬁ
AT auT KW A Aeaqq & | T8 QA ai § Foren foer T 2 2

(i) %1 ST ( Aldo-Hexoses )—za¥ Redlgales ai
TR ST & |

(ii) #Rr waNd (Keto-Hexoses )—gAH  FA T aEr

STar & |

T e

7
3

<.
i
5
Ey




Qo | F@E ST-TWEAT

L A7 2Fara (Aldo-Hezoses) :

< HaAT (Glucose) CiH, 0w, 31 2l (Destrose)
-.‘% T AU (Gmpe-su_gar) =18 T (starch sugar) @1 T
(cotn sugar) F A ¥ H THA Q@ 2 )

SR i ( Occutrence )—L, HH, Far, UEE, T W AT
v (Nectar of flower), T, TS g (Diabetic utine) ¥ TS

T ¥ S v H; @A, i, o e § S
N | w9 & qu e 7 e § DEFIEGE T8 F 9 el

~ : %%rqrﬂ ( Preparation )—vqiw ®3 fafEEl @y wHET ST
o sl

(i) 7 A F aeia framg g (By hydrolysis of cane
sugar)—a 75 a4 (Cane'sugar) % Qi@ H1 A5 § mvw GV A
Ay F@ & @ R aar FEW 1 (AT o g R | 59 WA
24t iRy & deieE SIoE s B Al UeiRE # Agadd 2,
7R F A€ |

C12H22011+HgO%%g-'*CchOe-}- CeH,,06 »

, ' (Glucose) (Fructose)

Zz) T2 47 IegAN $ T AT g (By hydrolysis of
starch or cellulose)—za fif & g1 S (FrR-asa; AfEs A
3 g7ar ST 2 | e A af at B oy @Y I R 9w $ 93 W
(dil. H,S0,) % era a7 aw i @ & w9 s @ ARNEH-
( Todine solution ) % @4 a1 & & | 8% WIW ¥ A
(evaporate) % T H K F T ¥ A R A g1

{CoH,,00,+H,0 TS ncom, O
Starch Glucose
o3 (Propertics)

'

~ " sl o (Physical Propesties)— A WE, AT, W
ot il gER i 2 S 86°C w fimwd @war & am swida e
(Optically active) a Ffgusdf (Dextrorotatory) & | &% fatxse
gl (Specific rotation) [oc]D 11272 ¥ 54200 | qg qiadt-
g (mutatotation) FERIA et 21

b
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e

| mﬁm I« (Chem1cal propcrtles) - f. i
A (1) 91 @ & AEEE e (Nitric acid) % mmar’a N - .
; (Osidise) 7@ & @1 wfgam wqRFs 7w au1. 7 § QERA 7 .
T aard ) , ' 3
: CH:OH CH-OH . COOH C B
| +0 | +0 %
(CHOH),———>(CHOH), ————»(CHOHM . B
i I ° - - “ 2 i

Y CHO coor - . coog -

’ (Glucesc) (Gluconicacid)- - (Sacchanc acxd)

(2) @R B Qe gaed d A9FRa (reduce) -ﬂa qT Qe
gzt tawEe (RfEer) 918 'éten gl .

CH,OH - S .. CH,OH
| +H *'
(CHOH), -, (CHOH),
| (Sodivm amalgam) | .

CHO CH,OH -
(Glucose) (Sosbitol alcohol)

(3) Tafa @ TRfFT—aRE B e de S @
i 3 8 a1 9z D@ FaERa (reduce) AW AT & ¥ qm g d
T o 2 | 78 @Tw T T AEEEE B H & R

CuSO, + 2 NaOH +2 NaON
(Copper Sulphate) (Sodium Hydroxide)
Cu (OH)Z + Na, SO,
9 (Cupric hydroxide) (Sodlum Sulphqte)
CuO+H,0 - .
(Cuptic oxide) ' ‘
CH,OH ICHzOH
|
- (CHOH), +2CuO -—(CHOH), +Cu,0
o | | (Cuprous oxide)
. CHO COOH  red-brick ppt.
(Glucose) (Gluconic acid)



3] | FEAR-SE WA

: !' (4) TG ALwe (Tollen’s reagent) & &4 afabET—;

| e @ et AEEE F T O a1 T @ T TG B TR
S cu adr # @ T & Rra gy Fy o €
' 1 (Silver Nitrate) 2 AgNO,+2 NH,OH (Animonium
b . ) | Hydroxide)
< Do
1 (Silver hydroxide) 2 AgOH+-2 NH,NO, (Ammonium
A -] Nitrate)
L
N

(Silver oxide) Ag,0+H,0
C

. ClHZOH .
B - o
1 (CHOH), +Ag,0————— CHOH -2 Ag
' e ] (Silver Metal)
CHO "+ COOH
(Glucose) (Gluconic acid)

o« () aavEnaf we (HCON) % @ nfafF—s HCN
¥ 43w 7 R aaerafy (Glucose Cyanhydtin) & & |

C‘H,OH CH,OH
.l
(CHOH); +HCN———> (CHOH),

CHO H-C-CN
(Glucose) |
' OH

(Glucose cyanhydrin)

_(6) ezt T (NH,OH) % ot sfibr—es £o%
T AN T TR (Glucoxime) aTaT & | :

CH:OH CH:0H
| I
(FHOH)A 4+ NH:OH—— (ICHOH), +H20
- CHO H-C=NOH
(Glucose) © - (Glucoxime)
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FrlgEReE | R}

l/(7) QEREL! (NHz ,NHz) % ara afiT—ghis 91 g e
Fa erhn FT & A1 AT EZ AT T |,

CH:0H CH2OH
(CHOH), 4+NH:NH:>—— (CHOH), +-H:0

CHO . H—é=NNH2
(Glucose) ~ (Glucese-hydrazone)
w(8) ez miggdm (NHoNHCH,) % @ra_sfifbrr—ag
g% agd AgaTy affFT ] Red gwr wde w FrNT § afafia
fT o7 @Far & | 9 GRS fhiEe eEg s F A 89 A &
3 gdqaw wES & zra;a‘t:r (£ W‘t*ma' @ IR AT
JUT = | FFAT A7 e & ¢

CH:20H CH20H+H20

| + NH,NHC H, | -+ NH,NHCH;
(CHOH), (CHOH), .
| (Phcnyl hydrazine) )

CHO H-C=NNHCH; .
(Glucose) (Glucose-Phenyl hydrazone) J

CH:20H C|:H20H C,H,NH2
l .
Hydrolysis (CHOH);+NH,NHG:H; (CHOH),+ Auniline
— T +
+2H.0 C=NHCH; |C=O NH,
H - C=NNHCH; H—-C=NNHCH;
— 2NH2NHCH, (Glucosazone) (Intermediate Product)
‘LCH"OH CHOOH
+2H

(CHOH)3 —_——— (CHOH):,

| Reduction |

|

(%HO CH2:0OH
{Osone) (Fructose)




Ry | e Sg-@Eq

(9) famrzw wemws ( CH,OH ) % @y sfifrm—ass
fraze caslem % @ @AW =@ fage mAaEEd ( Methyl

glucosides) FaT & |

HCl '
CGleoG + CH;;OH - C6H1105OCI'13+H20
(Glucosc) (Mecthyl alcohol) (Methyl glucoside)
qr
C ol f ]
o HCIOH. ; HCOCH,
' |
O(CHOH), -CH,ON O-. (CHOR),
| — — |
| _CH —-H,0 ' ' CH
| l
CH,OH CHﬂOH
(Ring formula of glucces) (L-methyl glucoside)

(10) wdifes wAaiziEe [ (CH,CO),0 1% ara siifer—
WA iR gAgEgiRs (Penta acetyl anhydride ) § ddm
FCh Gee1 wHld AT ( Pentaacetyl glucose ) gatar & | 3@ afd-
frr 1 wefeahiana (Acetylation) 27 £ | .
CH20OH CH,OCOCH,

l | - -+5 CH,CCOH
(CHOH), -+5 (CH, CO),0——-—(CHOCOCH,), Acetic acid

| (Acetlc anhydride)
CHO CHO

(Glucose) (Penta acetyl glucose)

(11) 93 % qrdl ( Lime water ) % a19 siifrar—agis ?@
% i [ Ca (OH), 1% wra gt W 2fwm @i (Calcium
glucosate) Ftar & |

CoH,,0,+ Ca (OH),

—  CgH,;,0,0Ca (OH) +11,0

Calciam Hydroxidc)
or Lime water

(Glucose) (Calcium glucosate)
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FHlEIEZEd [ %

(12) (Fermentatio‘n)——@ﬁm # T & (yeast) &
SaRafy % F47 315 2wE1zE (CO,) 747 3012w Cawzd (C:H;OH):

T aRafda & st 2
CoH;.0n o2 5CO, +2C,H,0H
(Gluccese) (Ethyl alcohol)

@92 (Constitution)

. (1) = % Frgana g1 28 Rig gan R P gewt |3 CoH,, O

- ot
(2) g &1 S 9w (hydrolysis) Bt it gare ¥ &t

e s wFar frew ag o QTR % wa ¥ g § w6 oy

THgEy ¥l

(3) SATw Cfifes TAgEzIEe ¥ G40 Far & @) Yrer-w-

fe s Al @ e ag qar qoan & 5 i F 9% 71y § aie-
qf= arggifed (OH) a3 siftun €, A e oz #1d7 qemg ¥ @)
a1 31 ¥ =A(4F grEgifiad (OH) ait @@ ®H o o Gifis gig
&1 & Fed oF g 97 78 T &, 9%g A €F ReR (Stable)
AfnF §, WC RS F 7Y F qi7 #7167 oyt e vhow
grzgifrea (OH) ¥ 931 g 2 |

(4) 91 @S QI CAEE a9 TN Foary 0 ah

w{ERa ( Reduce ) % &, @ Tramiazs oodlaq ( Hexahydric
alcohol ) anrfizra ama &ar & |

CH,OH(CHOH), CHO i_f—}—{»CHzOH(CHOH)‘,CHSOH

(Glucose) (Sotbitol) »

(5) WA FEdiga e qanE 7w (Gluconic acid) ¥

95T ST & fHEH FET ARy H 9T1 a8 & S TR ¥ of )

CH,0H (CHOM), CHO +°_,.CH,0H(CHOM),cO0H
(Glucose) (Gluconic acid)

ez

;
8
%




R& | ITHQA SAF-GET

(6) 7% AR a8 Fafan dw aur 2ere Rl A 7aFa
(reduce) Fwar 2 | @ar HCN, NH,OH, NH,NH, aar NH,
NHCGH, ¥ s+t sfafar & maw: a@meaa (Cyanhydtln)
araergd (Oxime), &g (Hydrazone) o fATea ar&gsia
(Phenyl hydrazone) =t & |

ST QAT To 4, 5 JAT 6 Y ag Rig are & <A F
TAF Y §uF AedarlsF a1 (Aldehydic group;—CHO) #
2 e R TgEis 1 Fre o § faar s e & |

CH,OH —~ CHOH - CHOH - CHOH - CHOH-CHO

79 §3 1 39T (Bacyer) &1ga 1 1870 ¥ wawn 41 |

(7) 5 d—=RFA ( Fdl @esn (Strocture) I@e) ;M
frfaart dyamy (Kilian’s Synthesis) fat smar 2 fﬂ d—qi
(d—glucose) @ar d—#A (d—mannose) qTd ERE |

CHO CHO CHO
I I l
OH-C-H HO-C—-H H-C-OH
| Kiliani’s Synthesis | |
H C-OH >HO-C - H HO-C-H
I i
H~C-OH H—C-—OH-i—H-—Ci—OH
I | |
CH,OH H-C OH H-C-OH.
(d—arabinose) | |
CH,OH CH,OH
@ (8)

fefaart dy@my g g ARE wew (o) aur @2 (8) §
@ o & T 1 agfld wewar R | 59 ey (Synthesis) ¥
g A (d-glucose) g1 e (Heptose) Soa T &, St ATil-
I (Oxldlse) QR s afFg (active) au1 H fiwEs (inactive)
gt (Dibasic) 7@ AT | 38 @ e 8 w4 5 d-vgas
(d-glucose) ¥ GTTAT (Structure) A (B) &t #ifa & i afF
,d-?q\zﬁ"ﬁ{ (d-glucose) F GTFAT ATH (o) @ foar witg Q) 69 ga7

BT S

o

3




FalREg® [ 9

arq (Heptose) HFIHd Qe Q) €T (active) AR @R
(dibasic acid ) T ® | .

qaa @1 ( Ring Structure )—gd  (Hawarth) 3
A G AT qq, SN T 9FE F (FAH, AT q4q7 T0E0)
2 ¥ @l oF gE] ¥ R (Configuration) # fi= & |

CH.OH HOCH,
Il-l/a OH HOCH o H
H
4
I Xon uf Kou HJ
HO\z__2// o H V/ on
H OH H  OH
a.D-Glucose " B-D-Glucose II
+. d-Glucose

sAMTTET @@ F Ta9y (Test of glucose)

(1) ¥af @ & ( By Fehling’s Solution )—gR %
S § Tafw gl Fr@Ed 98 wA 3 | w1 W AW YA @
rar & |

(2) zrdeg gz grar (By Tollen’s reagent)—qHS F o
5 o9 28 RedwE A FErwR @ FW € A It F THT AR
gk & o 2 | (R arge (Ag NOs) & sl NG A TR
fude (Tollen’s reagent) &8 | )

(5) Sifaw gregTEares % 9w g0 (By Sodium Hydroxide
solution)—s% §@ = & AT F DA T TAF T Fta & Al 9&N
i < qeaya R 1 F1 T (Resin) a7 i@ 21

g7t (Uses)
() i % &9 & (As food)
(2) faag a0 S % g1 ¥ (Sweet & Jams manufacture)
(3) TERRE F F % (Preparation of alcohol)
(4) =& A FAE FA # (Silver Plating)

Ko NSV 2

e A,



R¢ [ FaEqfa sia-waaT

{5) MO 3 QAT | FH IR 7 29 % w9 § KA @ 2 1
(As injection);
(6) %t & aR¥l (Preservative) % &1 # qau &¥ar & |
e (Galactose) CoH;.0o

MMH~—(Occutrence)—9zk ¥ T@FN &a §7 § 7 arAr

srar | 9781 (Lactose) 3 98 %I ¥ @14 937 @l & |

gl (Preparation)—wdnan sadis #1 ag W9F B =W
(dil. HySO: )& a1 Sarea € #R i ax g3 oww &1 ARy
gregTFeTse [Ba (OH),] ¥ sgia (neutralize) 3% 3Iftow aethe
(BaSOs) & 7T (Precipitate) # g7 &A@ FL & & | 7T =9
72 O ) TH FF MGT WA & aqyna el e F e e | €
AT F9 gAY § 5 FQ eq @ A F e A Ay gy & ™y
IS ¥ AT G AL |

Hydrolysis E

C12H22011+H20 —_— > Csleoc + Ccleoc

(Lactose) (Glucose)  (Galactose)

T ( Properties )=ift® qu ( Physical Properties)—
HRFAS 3T, WER a4 91 ¥ ggagie Sar 2 | 9g gRaadr 8 |

w@Af® 9 (Chemical Properties)—iwla 3§ % Yediar-
qfs® (— CHO) 77 Suftqa 2 efve 36% vamfs 9w @@ s
TR 99t ¥ fed-aas £ )
@ F HEAT (Structure of Galactose)

HCOH -

]
HEOH HOCH, - I:. OH CH,0H A
HOCH HOCH

[} Il (e} HO H 0 H
HQCH HCOH OH H

L] )

H HC ‘ H OH

H OH
«-D-Galactopyranosa

] ]
CH,OH CH:OH
p-Galactopyranose p-Fructofuranose

A" (Mannose) Cs H,» O,

arfq (Occutrence)—-a8 97 ¥ 7S ad apar ST, Q-
d¥728 % =9 ¥ 38 847 (Mannan) ¥ 9037 Sy @ .




e

— T

FaEIEZeg [ e

gl (Preparation)—wa A7 Qe A ag W9F
7w (dil. HeSO,) % ara it 3 €  gawr siwt frzdmy (Hydro-
lysis) € itar & fra® 14 347 ¥ R0 w1q Sy Sar & |

(CoHyOy) n+n H,0- S eSO, C.H,,0,

(Mannan) (Mannose)

T1q (Properties)—3ag #lar, WL, Ut § gaazia adr Q-
it ( Dextrofotatory ) a8 | #d1w # Wdanales (—CHO)
T &R & F 395 yaais 1 g 9 fad-gan §, 7ala 18 0
HCN, NH,OH, NH, NH,; NH, NH C, H, =iz & aazﬁa
& % 9 afafem Fwar g |
HITAT (Structure)

——
i HCOH HCOH
1 1
2 HCOH HOCH cH.OH
1 1}
'3 HOCH O HocH o o
t ‘ H H H
4 HCOH HCOH ‘ OH HO
5 HC——- HC HO N OH
) 1
6 CH,OH CH,OH H H

o-Glucopyranose n-Mannepyranese a-pD-Mannopyranose

21 8FARTT (Keto-Hexoses)—zd a1 § ¥ & #H7 Gy
@A ardt TR AR &, {fEd fAFE 3 (GC=0) amay sm@r & |

!if;%\ta ( Fructose )—CiH,;2O—%FFIT N % I
(Fruit sugar) qar @aais (Laevulose) #t #&3 & |

a1 (occutrence)—FTaie Wa, Fal % <@, 941 T F FT
(nectar) 3 qar Sty | @i aur ARFALE F w4 98 FA Bl
% T (Cane sugar) qar Tafr (Inulin) # amr st 2 |

dqY ( Preparation)—(1) ¥ 15U (Cane-sugar) % sl
T (hydrolysis) grr—adouw &a % W A ag sigs B @ 5
14 391 R ST Bgan (hydrolysis) e &, 7w fie 5% g2 wat
N IR@ Az (BaCO,) ¥ Serhe #ed ¥, fray Iaw avhe




3o [ QY S-TEET

(BaSO,) =7ar | BaSO, &1 g #= Maia 33 € A1 3% g4 9 &
T A F T 99 2 €1 WA mWE P e € N II
gur FENS ANt ¥ @AW e wa aww qaee ( Calcium
glucosate) qut #fewad w3 ( Calcium-fructosate ) FATal gl
3fman FRE (Calcium-fructosate) $fwaq qHNE ¥ F4 gaA
£ F FRU AT R FQ & ST g | AT FERNE @Y T T
% gy 39 O § Sr@R A spamanEe (CO,) i wa €
fray 3fgaa T 71 2kgad, COs ¥ §dm % aRkqaq FEAe
7 A 71 Qa1 & Y A F A WA E | A H A G
FEIS A TG R ST A MY FRN W % e d mE

Srar @ |
dil H,S0,

C12H22011+ Hzo —— C6 1206+C leOG

(Sucrose) Hydrolysis (Glucose) (Fructose)
(Cane sugar)

C¢sH,.0s, +Ca(OH), ———>C¢H,;0,0Ca (OH)+H,O
(Glucose)  (Calctum hydroxide) (Calcium Glucosate)
C:H,,0, +Ca(OH), ——C:H,;,0,0Ca(OH)-}H,O
(Fructosc) . (Calcium fructosate)

CanOsOCQ (OH) + C03 —-—_>CSI-II 206+ Cacos
fructose

() safww & stal= fazaaw g1 (By hydrolysis of Inulin)—
@ A ¥ 57N FfE A & da) B Smar @ | @dead i
(Inulin) # o & 9w 3 ag w95 % 7w@ (dil. HeSO,) % &y
TF €2 aF U9 4 & a47 99 5% 7RG H 9RAq grzgrEarge Ba(OH),
o/ #C STET FX A & ey IRAw aehe (BaSO,) # AR
(Precipilate) gta €1 & | BaSO, #1517 #1 w@w ¥x & € | a9
g i 1 FF T 9T MGT WA §, Fed TR adit @ F 0 F
o8 & ST & |
(CeH105)a+nH,0 — 0nCeH,,0s
(Inulin) ‘ (Fructose)

@ (Properties)
difs @ (Physical Properties)—%EIs Q& Hal WL




FalEIRZEd [ 3¢

3 Afs 8 St 5 102°C 9% Rowrd @nar 8, gt a9 ¢ 2897 fyge
(decomposition) ¥t HRR™ g7 @war & | 98 FTATEdt (Laevorot-
atory) & frawt fafgse g (specific rotation) gwa a4 9@ ¥
| —160° ([¢]D=~-160°)R 98 FF I a1 98 T — 93° & ST
7 8 | s afadi g0 (mutarotation) ft qf3a @war |
Tarafaes U (Chemical Properties)
(1) IS #1 AERF 7w (HNO,) g wimsdtawy (Oxida-
tion of Fructose)—a13(Z® =v@ & a8 sisdiza <SRRG o=
W (Tartaric acid) @1 *@EAIfaS Iva (Glycollic Acid) # gz wrar @ |

CH:OH COOH CH,OH

| o I | +H,0
C=0 +40  _ CHOH COOH

| by HNO, = | +  (Glycollic acid)
(CHOH), CHOH

[
CH,0H ICOOH
v (Fructose) (Tartaric acid)

(2) Qifeaw T &0 FFEN & gEew (Reduction)—
| o REIS QAT CAWIA a1 O F a1y a9 ek gy et qar
Aftera geaed ¥ wawa [reduce] & St & |

CH,_,OH CH:0OH CH-OH
| =] 8
C=0 LH——C—OH ) HO—%TPH)
|
HO—-C—H +4H HO —C—H HO—-C—H
2 ! (Na-amulgom) > | - |
. H—-C—OH H—C—OH H—C—OH
g | | |
; H—C—OH H—C—OH H—-!C—OH
l |
] CH,OH CH:0OH CH,OH

(Sorbitol) (Mannitol)
T8 afifen it fre ety & R R e e 2
' 2CH ,0+4H —> CoH,,0, + C.H,,0¢ -
(Fructose) (Sotbitol) . (Mannitol)




AR | Faafy Ag-@ET

(3) ¥fem Na T ara aRfET—FERS fim 9w @ T R

AT 7AFRA (reduce) 7 3ar R |
CuSO, +4 :2NaOH
(Copper Sulphate) (Sodium Hydroxide)

Cu(OH), -+ NB32,50,
(Coppet h)fdr()lxidp) (Sodium Sulphate) '

y
CuO + H20
(Cuperic oxide)

CH,OH (IZOOH CH,OH
|

C=0 CHOH + ClOOH + 4Cu,0
| (Glycollic)  (Cuperons”
(CHOH)3 4-8CuO— CHOH acid) red ppt.

i -
CH,OH COOH _
(Tartaric acid) ‘ -
(4) zitra Qudrz % ara IREFT—T KIS A Fa-zr( TMIZE

3 wAfrea G & A FQ E Qa9 @ Fe o € |
AgNO, + NH,OH
(Silver Nitrate) ! (Ammonlum Hydroxide)
!
Y

AgOH NH,NO,
(Silver hydroxide) (Ammonmum Nltmte)

Ag,0+H,0 ,

(Silver Oxide)
CH,OH COOH CH,OH

I I |

C=0 CHOH + COOH + 8Ag
(Glycollicacid)
(Silver metal)

|
(CHOH);+ 4Ag,0—~CHOH
]

CH,0H COOH
{Fructosc) (Tartaric acid)




v 3 Frileizged / &’

(5) eregramats zwa (HCN) ¥ @ sRfsi—ssaa HON
§ @I 70 R @qqaga (Fructose cyanhydrin) s7m@r 2 1

CH,OH CH,0H
| l
C=0 OH
| + HON —  C<cN
(CHOH), |
b o (CIHOH)a
(Fruct‘zose) CH,OH
(Fructose cyanhydrin)

(6) mrgzifram witw (NH,OH) % @ty sfafmr—redls s
giEgita g (Hydroxyl amine) ¥ @ s=ar & a1 FaemEarEs
HTA T 8 |

CH,OH CH,OH
I l
C=0 C=NOH
i +NH,0H —— | + H,O
(CHOH), (CHOH),
| |
CH,OH CH,OH _
(Fructose) (Fructoxime a1 Fructose

hydroxyl amine)
(7) Tz (NH,NH,) & ara sifer—sad)e, g
{hydrazine) % arg fHaw KIS EZNT 0T & |

CH,OH CH,OH

C=0 _ . G=NNH, -

| 4+ NHNH~ ] +HO
(CHOH), (CHOH),

L |

CH,OH CH,OH

Fructose ‘ (Frucinse hydrazone)

(8) R arezisi (NH,NHC,H,) % a1a sRfen—weds




¥ | F9Ed Sig-w@ET

f6TTed rTgTei & 9N w0 #5 AfiF 397 @ S B o= | wade-
S ¥ qiafGa & s & | _

CH,OH CH,OH CHO

l | l
C=0 +C,H,NH.NH, CI:N.NHCG}15+C6H5N.HNH2 C:N.NHC,H;
- ) —_— |

|
(CHOH), —H,0 (CHOH), ' (fHOH)s
I
CH,OH CH,OH CH,OH
Fractose Fructose phenythydrazone

CH=N"NH"CgH,
l
C =N-NH'CH,

(ClHOH)s ~
| +-CoH,NH.NH,
CH,OH <
(Fructosasone)
(9) wfafew wagrgEe (Acetyl anhydride) % ara afafem—
FAIS gAY AT Fe% Yl Cfafeq wAA (Penta acetyl fructose)

TATaT & |

CH,OH CH,OCOCH,
| l
C=0  +45(CH,CO},0—> C=0
i (Acetyl anhydride) | +;5CH,COOH
(lCI—IzOH) (CHOCOCHS,), (Acetic acid
| |
CH,OH CH,OCOCH;,
(Fructose) (Penta acetyl fructose)

(10) <[ & Wt (Lime water) ¥ a7 gfifen—%aae 4 %
ol % amm dqm = akgan swemz (Caldum fructosate }
AT € |
CeH,:06  + Ca(OH)s——> C,H,;0,0 Ca (OH) +H,0
(fructose) (Calcium (Calcium fructose)
Hydroxide)
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(11) %R #7 o (Fermentation)—gmairy fex (yeast)
U fHem e asw coRed (ethyl alcohol) aar iy EiEy

[

ArEE (CO,) & a5a ot 8 |

veast
CGleos ——— C2H OH

(Fructose) (Fetmentatjon) (eth;l alcohol)

(12) TR #1 A 7 afad |

CH,OH CH,OH

———C-OH HO-C-H -

HO -

)

HO -
+ 2 H

—_ H-

O

o
s

-OH

— O 0O

H-C—
H-C-0H
CH,
(Fructose)

— O— O— O—

CH,OH

HO-
O 4+z2H
€ ——

- OH H-
H-~-

CH,OH

(G lucos e) (Gluconi

H-C-OH H-

l
C
H- C-OH H-C-OH
' :
C

2 CO,

COOH
|
HO-C-H

l
—-H +O HO-C-H

—_— |

H- C-OH

|
C-OH

CH.OH

(Mannitol) (Mannonic acid)

| + Heat

COOH
l

|

C-H
|

C

l

C-OH

_OH

[
CH,OH

c acid)




3%/ qaEfy sa-EET

ssFlS @l d@aed ( Constitution )—FFar &7 =T &
(Structural formula) & qedi 9T 7T w2t 2 |

(1) FEYE % fARaww qur 7y “R (Molecular weight) &1€T
g fug g1 @ % gawr wy-a3 (Molecular formula) CoH,,0, 2 |

(2) 3% &3 wfafza Qagngrze (Acetyl anhydride) & 4w
AT 18 d et wfifed weas (Penta acetyl fructose) ama
& 8, o 9z qar @war R &% wRN $ww wy § qf aEgiied
i (-OH) ¥ |

(3) T3S &7 4 A ¥R ¥ ey fgasw (Hydrolysis)
gl B S @war, fe¥ 98 g Qar e & wEw § siRwmed
FET TRAY CF rgar A 92 g2 € |

(4) w7 u Ra¥ (Stable) N R | ARk 8 aF f@ar 9@
& oF & Fy warg § Q) arEgifie gd (-OH) & &, aigs
sRarfl A . Qar 2, afwe qiwt OH i qf9 fi=-fim wra
T § 99 € |

(s) ®w¥w HCN, NH,OH, NH.NH,, NH,NHCH,
TeaTtE Al ¥ 20 Far 8, aur 59 78 HNO; ¥ airediza (Oxi-
dize) #@ §, @1 er¢fs o (Tartaric acid) qar IgH@H 2w
(Glycolhc acid) mra & 8, ey 9g e dar & f FRs & =g

¥ qF waitve a1 ( >C=0)# 2 ved FHT IY F AT

#R

(6) a5 FaERA (reduce) AFK AT (Sorbitol) T At
z/@ (Mannitol) Ta#ie 2T & |

ST ault § FASN A (e & ¥ o g €

CH>;OH—CHOH—CHOH—CHOH—CO—CH,OH.

(7) df FER qu R AT PEgEE S g gan w1
oF & A (osazone) TR ¥, gafe FEA ¥ BT =R HEAT
qeATEAY ( 4—C—atoms ) & f3=a1a ( Configuration ) "R F
TR T HET oW 3 fFeE ¥ foar-gaar &M Fied |

A ¥ S T e e 8

(s




-

r

CH,OH
(Fructose)

q@a Gx=T (Ring Structure)—

()  CH.OH CH,0H
- ICTGH h C' =0
HO-E—H ‘_)HO-&—H
H-E—OH o H_é_OH
H—é H—é—OH
ICHQOI-I C,Hon

10‘)“%} Gfowte 7

/
ait3Q -

CH>OH
|
HO-C

|
C—

HO-C-H

—_—
=

I

|
-C-OH
l

-C

O
I

s

|
CH.OH

(oc-d-fructose) (Ketonic form of d-fructose) (B-d-fructose)

(2) TRW (o) qAT AT (B) o« %3S F T g7 ( Pyra-

Dose ring) 4T=T |

HOH,C \?HZOF
H HO

OHH

H | O CH,OH
H
OH : :
OH H OH OH H
OH. H - B-D-Fructopymnosc

a-D-Fructofuranose
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AW (Tests)—waarq a7 WY 7+ il qa B
o7 g & ! :

(1) % N F A FRT D WA Y O o A3 Y
AT & T 8 |

(2) R TTede % hifenar A & ava o a9 e mwe
ARSIG

G)FRS F N F Rearfra (Resorcinol), gt qar aix
7% F 7@ ( Conc HCl ) ezt = o) o W MGT &1 T 19
aare | . : ‘

(4) TS A T 9 wAET AR (Fresh ammoni-
um molybdate) qu1 Qg cfafes swa (glacial acetic acid) %
| T T O &U-AT (greenish blue) %1 7 g9 gyg g 8 |

(5) 2T 3 % a1t & G F O F wgareie Sgaw
waeie (Calicium fructosate) syar 2 |

SECEIEE (Disaccharides)—(C,, H,, O,,)
TATE T F @ T F AW T wwed #F awe s cww
(12-Carbon atoms) @ & 1 @ AEwqze & 2 AT ¥ Rraee
TR @A d aft a1 o= =gy e amar B, foe® s T
AHIRTRITEE & 1 A & CarEzTe (Anhydride) #=3 § |« .
SEIFEE W S Ay dard A AT F 4 7Y 18

gt & |
Minesal ac:
' C,, Ha, o,l+Hzo‘-I“’L-(‘;r“°“1_> Cs H,: O+ C,H,,0,

(Disaccharide) Enzyme (Monosaccharides)

#eE G (Common) SEATIRE M3, @R, TN §
AT, TGFIT Tt (Lacvorotatory) weg gam (Sucrose)

gfqu-adf (dextrorotatory) & 1T & o § fae T
TR |

(1) HaFs Wy (Non—reducing).
(2) za3TH (Reducing).
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vEf # =i@wEsg (disaccharides) =fsax =13 ¥an
(di-hexoses) % w7 # 13 wid € | wx7g Afgara (Vicianose) aut
srgaast (Primeverose) &1 AU T (Molar composition)
Cl‘.! }_Igo Ou % faawr sell ﬁmé'm (Hydrolysis) F 9T HHG:
TR, TS JO7 AT T LA WA AT 2 | 5o TE V-
554 (i §—

(1) N (Sucrose)

(2) @3 (Lactosc)

(3) 7r@s (Maltose)

(4) wfE=na (Cellobiosc)

L8# (Sucrose) C,,H,.O0,,—3z8 zgau (Cane sugar)

it FEa € |

arfd (Occurrence)—ag i@, 3F<X % wisi, arg, (Palm)
9% %, @A (apricot), E94 (Strawberry), Zr=md (Pineapple)
3T (apple), fita@ (maple) gur @i  #F (nector) F qrAT
ST 8 |

sqTRaE faatw (Manufacture)—-gRs #1 fAaiQ IR gw%At
(Processes) ¥ 2xar & |

[ —

(1) frsEr (Extraction)

(2) fastweg ar WaT (Purification)

(5) afmdtwa (Crystallization)

(4) ge7zw (Refining)

(1) Fssag (Extraction)—§@ # @t @ (roller mill) #

YrF EE F (@ I T & Gag oo aIR frsard ) S| E W

Y ghis OTe &9 & g @ SuRyd DA, YiEeT qur ol @ waa
FAE | .

(2) @rga ( Purification )—%@ 9@ A F WA 168 7 F
QA et Rrad & 75 pH 7.6 ¥ 84 AT A I | AIW 212§
215° QAT QB AN AE 81 N ¥ fue §F &7 & | af¥eT wad
(Pectin matter) #fwam ¥ d9m & Wwyan ez (Calcium




Yo | eI SIT-W@ET

Pectate) 51 arawya 747 &1 8, a1 30w 5w 98T 9314 =ika
(Coagulate) & <maT 8 1 57 214l A G K 7w 3= a4 &, AR B
o # CO, mamfia #3% =fs 2R = CaCO, & w1 § 7a3fg
(Precipitate} ¢ zr@w #X & € fred @@ gz & s 2 )

(3) afgiiFwy ( Crystallization )—z 33 g% w=g @ A
fraid amt (Vacuum Pan) % 9 % gaiw = wrae (Crystalline)
TR A0 € | AR R ¥ ST (Centrifuge) # %51 % =iz (Mol-
asses) § AT FT AT £ | .

(4) ¥eww ( Refining )—¢@ m & 9@ gl gow
G (A 4T < A e 8, Y ageEt arare § SR A g
F4d g |

IHEL G—FEIUT GERL F 92 ) A% TV T AER B
qq-7a5 @E (slices) 1z X ¥ @il & 3@ & | @A o H
FEIWA G & FRQ AT F W H AW | W NG 7 A A
gmq (Process) #4d & | :

aq (Pxopertiés)

\3fa%F 10 ( Physical Properties )—gii @a, iar, ar
dgmadid € aar 188° QR X fiTed e R | Az ahmaadt
(Dextrorotatory) &, Affie gd7 ( Specific rotation) +66.5°
([«<] D= +66.5°) & | 3g qfkadr gq7 (Mutarotation) nzfira
& F@! |

v{famﬁm 7T (Chemical Properties)

1) si& B ( Hydrolysis )—st i #1 sraitT Fedr-

o AT AT & A 9T AT aur A § Agdfi| (hydrolyse) &

: f ST 8 | AT gl R 7 frerg g ( laevorotatory ) gt
DA & | g8 w7 (Process) ¥ 9w afaqad) (Dextrorotatory) ¥ 3a &1
Tl (Laevorotatory ) # qRafia & wnat 8, Tafie gww &
i w9q (Invertion) i 73 & au1 g9 9#R ¥ 7 GO 7 7939

| & (Invert Sugar) &3 € | 98 W60 a5 1°9F F HeH (dil H,SO,)
| ar gaxs (Sucrose) wrrew (Enzyme) R¥ 57939 (Invertase)

24 Wi 72l & g diar &




(e

walergRzd [ ¥R

dil H.SO,
CyaH::0,, + H,O C,H,,0,+ C,H,,0,
ESucrosc) or Invertase (Glucosc) (F ructose)
a] D = +66'5 -~ -

Invert Sugar

¢ D= 2 D= —o02°
(Dextro — rotatory) ( 1[)°° 1acxro-—i—gtat23 r)ErOCJ 92 )

[<]D= -395°

(=) cfafem gagzzize & ara ofifen (QRfEFa—Ace
tylation)—gmis wiufew wAwzzise (Acctyl anhydride) ¥ g4
FCh T Chufed g1 aATdt & |

(3) wrrdE (Oxidation)—sa A1ERs wa (HNO,) ¥
SR FT AT 7 & A1 M 7o (Oxalic acid) a7ar 8

0 . COOH
- 490, ! H,O
C:2H.:0,: (Oxidation)—_) [C,,OOH] i

(Sucrose) (Oxalic acid)

(4) waar (Charring)—8#Ist 1 &9 190 ¥ 200° C aF
57 ST & Q) 799 Y FE Fad &) 9aT & (Ne%  SRQ 98 w5

&7 &1 77 & |
Cy.H,,O0,, 19c° to zoo°C—+ 12C411 H,0
(Suctose)
A5) was & zw (H,SO,) F ara afafer—ag s & o
¥ g3 wF CO,,SO, qur H,O T & |
C,.H,.0,, + H,80,—— 10 C +H,SO,+11 H,O
C 4 2H,80,——> CO; + 2 SO, 42 H,0

(6) 78 Hefan N qur e AT F %m'Tﬁw NG H HI-
Fka (Reduce) F&f & qrdl |




¥3 | aaefa sg-wEa

G & daes (Constitution)

(1) @i ¥ fyamw g ArA g1 & 5 ogEw wg
‘ClgHmOn é !

(2) 78 ufbfeqw wmIIzIze ¥ @ w% FE-Cfifza-gas

. ( Octo-acetyl sucrose ) aardt 8 fa¥ ag Rg 1T @ fEgha &

7Y 7 e aegifiea aq (8, OH) €|

(3) @ ghs =1 sdtm [Fwanw (Chydrolysis ) &t &, a1 7:
IS gm wES 8 &NT & TefT A8 R AR FAR § fik‘vr T
IR

(4) 809 Hefan Nw qur ek ATEe  wATa O @l
FH#Ra (Reduce) & #xdfl, zofag 388 7 Q1 @a= Uedarze O
(= CHO) & #R 7 &1 &aea #2fFF awt (< C=0) & | 7e¥ 35 v
Sear 8 fF —CHO qmr > C=0 us @t ¥ =rieT %@
SCRA

(5) ghw @1 frargeisem ( Methylation ) €7 o awen
frurze afie ma Qar &, e sela fAgmw 8F ax g (Inver-
tion) 7& &at & 1

S awdl § A 1 ARAF @41 (Molecular Structure)
e gk ¥ wefliq far s et 2 |

Hé —0 C—CH.0OH
HCOH HOCH

HOCH (0] H(.:OH °
|
e o

éHZOH

Sucrose

(1 a D—glucose = 2 —B — D — fructose)
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9.

FAIRIEZEE | ¥3

gaa 4= (Ring Structure) :—Howarth

H A O\H HOHL O~ H
OH H H HO

HO o \ "CH;0H
H OH OH H

Sucrose

.'{f’fﬁm (Test) :

(1) R Fafan Al qur fe AEgT ¥ owmifEd 9w A
w7 FTATT & qyara € w36k (reduce) w1 qit 2 |

(2) 7@ 3i9% % wva ¥ gaa v 8 |

(3) a8 7T T FE 9L Far & 9@ 2 |

g (Uses) :—

(1) forarg a1 ¥ |

(2) ueRrEE ¥ IR ¥ |

(3) @i ¥ afizaq (Preservation) % &7 # |

4 g (Lactose) Cp,H,p2 05, —38 milk sugar 1 #53 &1

gift (Occurrence)—34g §9 § 4 ¥ 6 afqwd aF T ST & |

a1 ( Preparation )—wg ¥ ( From whey )—adie
(Cheese) % =amiis fafy & % 73 F 9g 990 (by-product)
&7 & q1g AT & | adguw g9 & gar (Fat) | STatza (centrifuge)
T FaT F@ & ey W2 (Rennet) st & F4T (Casein) #
wfa (Coagulate) 7% ga & 1 979 g¥ 79 ward & g EEREE
qfist (Mineral) 914 ® smar @ ¥ faalq o= (Vacuum pan)
FAT A M FR RO g T W ¥ SH MA@ | @
T e FIA Y GEFAE |
1@ (Propetties) ¢

Afas @ ( Physical Propertics )—ag &g, WIR qqr
it # T U A AU A gaAa 8 | 20 5°CqT fig@q Qo & |
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%Y [ aREI Sg-@ET

Ag gQQ-Taf (Dextro rotatbry) & Rrusr iy 'Ell"\f;f (Specific
rotation+52°5° & ( [c]D=452'5° ) | _

A gu (Chemical Properties) : g wiay %7 ag afis
Fet ( Mineral acids ) a1 91378 21U Si|ltT Ryaay &ar 2 |

dil HC] 4
or R—}CGH1206+CGI—I12OG

(Lactose) Lactasc (Glucose) (Galactose)
(2) 7 <&l 91 A BIFRG (reduce) g7 a7 2 | v
(3) 78 fasat A1g3T & wfrEa dim 91 o maska axar 2 |
(4) @9 it 513 snlzd (Oxidise) #@ & @ SRR
7w (Lactobionic acid) g glare |

O
C, 2H22011 mﬁclenom

C,,H:.0,,4H,0

: (Lactose) (Latcobionic acid)
sFffAE w7 (Lactobionic acid) &1 w7 weltg Ry
¥ @ srar & A m@fas e (Gluconic acid) qur TaFd (Galac-
AL tose) q1a g 2 |
H,
) C12H22012 +11.0 ->C6H12O7+ C6Hl206
\ (Lactobionic acid) (Gluconic acid) (Galactose)
R (5)7& HCN, NH,OH, NH,NH, qar NH,NHC,H, &
Rt aft gan #ar & |
. == g T T @H2d (Constitution of lactose) : .
S B (x) e % PRy a0 g qar St @ B gew e am
I" szanon é |

(2) 5 %@ 917 fravw @ & Q1 @@ aur S8R o
g1 8 | £6% 7€ g a1 R % 89209 ¥ oy F wpi qar et
0T fRaaT 8 |

(3) 9z %afem i A FawRa (reduce) =i 2, qur M
T &, T S A o (>C=0) saRem & |
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FAEEZTT | wd

(4) s gy NAT-9I@ (Bromine water) ¥ srritwa a7 srar
2 A awdfifs =@ (Lactobionic acid) ma g R, S qetq
@l (Hydrolyse) @ affrs owa (d-gluconic acid) aw=
TS § 9aq S 8, Tafae, Tad waarfes g ( Glucosidic
group) it £ | ’

(5) ¥ 01 e (methylation) 177 W frurga
Tear-frarza avdlarze (methyl-hepta-methyl lactoside) za7ar 8,
<1 fo 1 A § stdlr Rz & smar 2

(i) 2—3—4—6~tetra methyl Galactose.

(i) 2= 3 — 6 —tri methyl glucose.
(6) 517 frarz@-Ame-faarza aRRBiE s (Methyl-

- Octa-methyl lactobionic acid) w&la fwafa  (hydrolyse)

FRaT & @ 7 qgrd qrg Qar @ |

(i) 2—3—4—G6—tetra methyl galactosc.

(ii) 2—3—5—06 tetra methyl gluconic acid.

I9Y 98 931 w9ar & % arRfmeE @wwd ( Lactobionic
acid) % q{a¥ FET @y (5th-C-atom) ¥ fRrarrdt o= (Meth-
oxi group) 3T 2 | SIf% eEAFIIE (disaccharide) % =3 §
AMAAT R | 2—3—6—tri methyl glucose & 797 ¥ 7@ ww
gar 8 % wda % N gy (4th-Catom ) w1 (Afiwheay
(Methylation) 7€t g |

- ST avil # 9gEar ¥ @9 TR 1 @ 0 9FR ¥ 9gfia
ot smar ] i—

CH,0H4 CH,0H

0 0
Ho A4 . B OH
) j).u. H /l o OH H
i H H
H oH H OH
B-Lactose

AR ( Maltose ) CypH,yO41—3% iee 1 (Malt-
sugar) @t 435 € | )
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qrfd ( Occurrence )—o#d § 38 aga & & amr § 97

2 | T¥ @ F ga-f@ew (Hydrolysis) g @y @< ( Inter-
mediate product) % ®q & qra7 S7 @FaAl & |
@ (Preparation)—&§ gud €9 A W qHl F &9 Y

(Paste) aa7 &1 &, {4 se¥l 9 g3 o FoigAl w1 @ fEd swes

(Diastase) T=IEH &1 &, frar #C 6o°C q1asd IF T4 #a & | =

7Y 3919 I G &, [ gfa (filtrate) 1 Tiftr@  (evapotate) F&

759 gfawa (9o%) UedlEd @ Wewl & ad &, Ny aHwKH
CRFIRE A AT F3Q €, I ARSI R W F W § 9@ WA € |

2 (Cﬁcloos)n—‘—i)ﬂzo at Go C—>nC12H22011
(Starch) lastase - (Maltose)

q@ (Properties)—ife® 7@ (Physical Ptopefties)—-'

a%g, WIR, T ¥ gaagie, $a¢ (ether) # migamdla, gfq-adf
(Dextrorotatory), fafise g (Specific rotation) [« JD=-+-
137°, 7% afkadl guia agffia el &, qur 160 — 165°C w {8 |

UamERF @ (Chemical Properties) :—(i) Sl RREMT -

(Hydrolysis)—meeN ¥ i 9 w4 ag a9s 3 zwa (dil HC)
14 T8 F4Q €, a1 99 7@ S e aees (Maltase) werEA AT

(Active) gt 2 Q1 Ao RN H 2 9 & |

Cy:H,,0,,+H,0 H4HA im0
(Maltose) Ma(itLase (Glucose)
(2) wedrs Tl e 1 wagia (reduce) F A 7 |
(3) 78 ferge arzgsiia (NH,NHCeH,) ¥ @i &
(Osazone) @ardt & |

(4) 97 WA & wEElERy (Oxidation) @ard d wieal-
fasnfas s (Malto-bionic acid) sma gt 21

G szzOu +0 O;xditiqr_l_) CmHnOls
(Maltose) (Malto-bionic acid)




FHRIEEEE | Yo

(s) {H%r SCAlarEcitreu (Acetylation) &1 8, @ =rsar-
efafeq @e@s (Octa-acetyl maltose) FaT & |

HIET (Structure) :—

CH,0H _ CH,0H
0 o
H H o HA OH

H
N OH H o OH H
HO

H OH H OH
B8-Maltose

qafrEsT (Cellobiose) : C,,H,,0,,—

afa (Occurrence)—ag mzft # sqa =7 ¥ T& qar srar
g LS Gl (Cellulose) #1 w5 wieta Reaq fem sy kY
990 Aaey goe (Intermediate Product) & & # omg i1 2

AT (Preparation)—ednam 2=y gFa w7 (filter paper)
%1 Cfifes qAERgieE (Acetic anhydride) aur &z was ¥ ww
(Conc. H,SO,) % fasrw % a4 nfufsar s g, Ne¥ IfAN
(Cellobiose) #1 mtaer Tfide (Octa acetate) gar 8, 28 =W K
(alkali) § argiTag  (Saponify) @ ¥ Ry Isfms e &)
ST & |

U (Properties)—iifym ga (Physical proparties)—at,
R, Ot § g, TeIF 225°C, ghyg-adt (Dextro rotatory)
7g 9l g (Muta rotation) dt gzfid Tt 2

TErEfAS 99 (Chemical Properties)—(i) IMFAT wafeaT
(emulsin) w=iEw g wiw-Riyafa (hydrolyse) & qaw &
WIS :

CyoH,,0,,+-H,0 Emulsin o o

(Cellobiose) (Glucose)

(2) ag %l i@ A w7=7H:8a (reduce) Fwat 2 |

(3) YafEis wa NH,OH gy NH,NHC:H, ¥ gany
A R Y ;A (Oxime) @t sharir (Osazone) F7a 2 |

H
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Y& | geafy stg-wEmEa

(4) 5 a5 cRiftdga (Acetylation) &ar @ @ #TERl-

o ¥afREe (Octa-acetyl-Cellobiose) ara @xar g |

(5) zrdE  (Oxidation) &7 ® 48 d@-ffs zwa
(Cello-bionic acid) % aga Srar |

+0 H,,0:2
Ci2He201 ”oxldatlon)—> CuzHazOse

(Cellobiose) (Cello-bionic acid)
HFAr (Structure) ¢

CH,0H

Ko

CH,0H
Cellobiose (8-form)

(81, 4, linkage)
a1z QSR 2d (Trisaccharides) C1.H3:04,
¥ gaE AaaTd Ad £ 3 AARwEE ¥ A9 wgdl ¥
fireE 791 & Ti0% 39% s Ayany (hydrolysis) ¥ Ad@suge &
A7 =g o dar & | WA (Raffinose) qur #af@w (Melizitose)
giqd TER § AfEE w9 9@ € |
R (Raffinose) CygHaeOye—

T (Occusrence)—IF, (AT, ﬁ’( qul g-wlaed &
TSt & |
@ ( Properties )—( 1) gfg@-adi ( Dextrorotatory ),
fafr= {@a (Specific rotation) [«]D=-104° (2) w7 T8 A
frdnw (Hydrolysis ) @ar 8 @ 9ed wN qar JetES
(Mclibose) ma €iar & | 78% gy=m@ A& val%m@fv‘n HETe
YIS A1 AAFE | Z2 v 1

Invertase

CoHy20,,+H,0 1.14,2011+c H,,0,

THydrolysls)  (elibiose)  (Glucose)
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Wﬁfgrzg%a_\a /| ¥&

, o« -galactosidase
CmszOuTHgO Tﬁmm—»CGHIZOG+ CH,,0,
(Melibiosc)

(Galactose) (Glucose)
JHTIAT (Structure)

\ OH
0—CH,
£n >I" ' 0 HOCH, O
HO
HO OH K w
. " o o forrand Ho0H
: OH
OH .

CH,0H

Raffinose
SIS a?rtﬁg\a (Poly saccharides)

dielt SerEeE AR % WY WA W gz
(Anhydride) 8, #ifs 7 TR SIS vy < § &y GETEE e
(mono saccharides) &r G ¥ oy ar 2 ) g 9Fq q miysw
T ST T AT 2y § g ) ATATT § |
TERW 70 (General Properties)—(1) 3 T, g,
- Ed, e § AFATUT a1 TRy (amorphous) 3
21 (2) 773 s (Molecular weight) gz &t mfys &1 & qur
F TR ¥ wfm afg | |
(3) Neft SFz39 o1 a7 @y e (dil umineral acids)
TN TEA (enzime) % zyap SElT-Brram 8 arar @ Rray ¥ o
FmaHl (Simple sugars) § afafia &1 sy 2|
Suleaoy (Clssification)

ISIREEE (Polysaccharde)
—_—

'
g (Pentosans)

TRl éHexosans)
(1) =53 (Arabans) (1) wF (Glucosans)—zarf
(2) stg@= (Xylans) (Starch)  qar TS
(cellulose).




4o [ FAEqR SHF-@ET

(2) #xars=g (Fructosans)
gaiaT (Inulin).
(3) #778 (Mannans).

‘ (4) rgerg (Galactans).

§at=| (Pentosans) (C;H,O,),—3 Rt F Sat (tissues)
¥ 9 9@ & A% e ( composition ) ¥ =it €38 8 | TR
# Q19 F daw (fibrous) Zgi ¥ mra fr srar 8, {¥-g@r (Straw)
i@t (hull) aar #H@E (corncob) | § TRlwra 1 S FganT
gy e (Xylose) mﬁn ¥ ag@ @ira & sigw-a (Xylans) qu
S =REER (Arabinose) T#r 23 & ¥ 7a=@ (Arabans) #gam & |

graFa (Hexosans) (CoHi,O;),—&M % ghed@ Q-
$RTEE T 48 A @Iy A(YF NG 8, Wis g8 I § €, WE-
FIS (glycogen), ¥egald awr Tafm (Inulin) 7 & | ¥FEw
9 SAA-FEe A sar 8, @ AAEwEESE 3§ AE 9w
s ey (Hexose ‘sugar) % aga ¥ AW 1@ &2 & | A4
(glucosans), s (Fructosans), #7=a (Mannans) du T
(Galactans) #1 SI@-fgaaq & a8 wqq: AT (glucose), FHIT
(Fructose), &1 (Mannose) a4 T (Galactose) THT ¥
T AW AT X € | g8 weal § g 7@ @Fa & (% 4 e
(Hexosans) Qi @@ai, w0, A9 aal RS & 504 &
URRE31Ee (anhydride) € 1

heed (Glucosans)—zad 1 43€ 7T g1

(1) €19 (Starch)

(2) &Fa@s (Cellulose)

v&r= (Starch) (CH,,0;,),—z¥ wazan (amylum ) f
Fad & |

mfit (Occurrence)—eailst % 1% 48 {81 AAEFAEE FHl-
grE32 & Sl Qi 3 @9y FUF QT S@r 8 | 98 599 89 ¥ A, W,
St qar w9 § AT 9T & | €™ F #U ad (Source) ¥ HIAE
Rra-frm o B A € | e% SRU Q@ A qg=rar S & € b
19 @1 sfiga fe-fra St § fa-fra dar 8, 39—
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=1d, (Potato) ) 15 & 20% €219
ﬁé (Wheat) ” 60—70%
T (Maize) ” 65—70% »,
=r9a (Rice) ” 75%

snaifis et (Manufacture)—gqg@ Zrs (grains) a1
AR &% s fAge7 adq (Mechanical disintegrator) %
U RT (Pulp) =7 A 9 ¥ € B gy axiim swt (Sieve) ¥
gt & fe¥ @R (gluten), M ( Protein ) qur SegEs
(cellulose) % #y =@ (Sieve) & g QI3 & aur &= ¥ wq AGT
AW E) T & WA ot ¥ agwa ( Fibrous ) fi4x svawed
(centrifuge) 7 & Fred art 2R @™ wrewt & wiar 2 | W ¥E 917
a1 A% (Oven) § HE-4R ga@ & | 797 15 ¥ 20 g aF T4l
W} AR | : Y

#1397 (Components)—%2T= 41 981 F At = fzay R |

(1) atEE (Amylose) a1 ZeH THIEAS (a-amylose)

(2) cAEa ¥ ( Amylopectin ) a1 der CwEEN (6-
amylose) .

TatEas (Amylose)—7g &= H JAANE WM W10 ¥
20 9fqTT qF AT SET 8, (1) 98 43 @ Fwal @9 S Ayaia
(hydrolyse) & % wqhist § aq@ @7 &, g CHIEAN (amylase)
TSI G149 A8 Aear # & 9gwar & | (2) gaigas (amylose) HHN-
€ (Iodine) =i & &7 AT < dar 8 | (3) qRkaw® g™ (Osmotic
Pressure) fafy z107 a8 771a & & w@@r 3gae (Molecular weiglt)
10,c00 ¥ 50,000 TF 2 | TAY AL (Paste) & T=a1 |

THIEANRT (Amylopectin)—=<=TH # 98 So ¥ go IfA¥d a%
T 1At & 1 (1) Il g 99 19 Sdlg fGeana far S & 38
IR AT 959l &, 0Cg GWEA TAIERS (amylase) ¥ 4 -
frvamy (hydrolysis) T wirat & A ¥a@ Go% @S MA@ & & |
(2) 98 = % @1 3 (Purple) 31 @t (Reddish) 3318 |
(3) 7& Tt & &% (Paste) sl & | (4) 98 I 7 HI@Awa @ |




YR / gaeafa sa-|ET

T (Properties)—iifis gq (Physmal Propemes)—aﬁ:‘e{
?ﬁsj et (Dextro-rotatory), &2 ql ¥ @I a1 T Qi
% A (Paste) a1t & qur #Y-9R (Molecular weight) 7g3 ofas

Rar d |
vamaf® gu (Chemical Properties)—(1) &= A

9@ (Iodine solution) % &ra Sty < 8 |
(2) 7g ag @fqs ZEdl a1 o rEE & ER1 S@-fyata (hydro-
lyse) & @it 8 |
(CH,,04), — (CGHloOs)n_3—}_—1-1_2_(_)__)CX‘ZH22011—>C0H1206
(Starch)  (Dextrin) (Maltose) (Glucose)
(3) 7 Yefew i@ (Fehling solultion) # za=fa (reduce)
Ea i cill
(4) &= A1afes ofee (HNOa) ¥ g w6l R A @ T1gEe
(Starch nitrate) a1 AT5R §217 (Nitro-starch) F@R R | -

(5) % «fufes warsgigs (acetyl anhydride) ¥ g4 #<&
= TRz (Starch acetate) a9 2

HI=T (Structure)—

CH,OH

Lo K }}{’

All{OHOB

CH,OH CH,
H % O H H P}'_“Oﬁl_ H .
O—J\S:* ’N—O—J OH f;*/ O—K

A = 1,4a-glucosidic bond
B = 1,6’a-glucosidic bond

Statch ( a amylose)

o

A
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" CH,0H Cii OH

]
B RO
_ cH H CH  H
G ".5“"“"‘"?% lo} ,1 /‘ O
o 4 H  on

H

(Amylo Pectin)—Branched at 1, 6—(500-2000 Unit)
Starch (B-amylose)
w19 & q@-Fwwy (Hydrolysis of starch)
! (1) o wATEdS (o-amylase) @AEH 1, 4, a-glusidic
, bond I disdl @ T8Y TG qul AT St w1 At 2 |
| (2) T wATEQs (B-amylase) wmrET—ag defidaze
*fadt (Chain) #1 A@ 3918 (unit) § zawRka 7 83 amy ETIEN
_ (Non-reducing end) ¥ 15t 2, 78 wrza ¥ 9@ apdg o
AR
SYANT (uses)
(1) @i & &% § (Food)
(2) g¥a aaW § (Alcohol)
(3) @iFt § (Laundry)
(5) @afew 3 3317 & (British gum)
v e (Cellulose) (Cq H,,0,) —ag qafi § a1 3 i
| qTE S AT FEAE A0 R |
$o N ?Tf?{ g(zccurrcnce)——ﬁ‘ﬁ\f DT AR (50%) aur aegag
( T, EE T

B S SO

SMIRE fatw (Manufacture)—Qdi § sz §
| Cellulose) &4t Fvgts (Hemi Cellu)losc) qr ﬁang?jéggg)l
C HEE e S ], ) et Y w9 NaHSO, aur H,S0,
; (Sulphurous acid) a1 NaOH staa faify (Lignin) %I ¥egals
- ¥ A € ) O W Y IO A ¥ e ag 9w, ag 7T, Il
[ ., ¥=fl7 (Bengene) Ry ¥ g (Treat) 33 19 773 & |
|

. S
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1@ (Properties) Mfawgm (Physical Properties)—ata,
srafafy, ot qur @it #EEF Sas (Organic solvent) #  wgwH-
e, 98 YA AnEE (Schweitger teagent) ¥ gaadlia g,
TEH AYAR 95d A4 & |

qaraf® g (Chemical Properties)—¥eq@ls % W&
qaEF 9u e €

(1) fF QR B PIT—ILEAT B o QA T T STER
(treat) fram Sitar & A1 X4t A fafy (walls) A2 am w@diwa (gelati-
nized) & STa & | 28 T # 5 76 (John Mercer) ¥ ra T
qur 39 frar 31 agqegT (Mercerization) &d € |

(2) Aregdimwy (Nitration) eI A1elys = § e
=& 91 (Mono), 313 (di) qar | (tri) 1) IwgA (nitro
cellulose) a7 € |

ONO,

OH n
— — (mono-nitro-Cellulose)

(Cellulose) |
| +HNO,
/ ONO, /ONO,
CGH,02§8§8‘: . +HNO, CGH,OZ—\—81}\1102 +H,0
(Tri-nitro-Cellulose) (Di-nitro-Cellulose)

(3) cwRifeiFw (Acetylation)—3degels T1EF e A
gfuf® crarEgiae (acetyl anhydride) &+t @ @ € | eges
1% gfede R |

OH /OCOCH.,.
[CGH,O;\OH] +3 (CH,CO), O~ C,H,0,-0COCH,
N\OH.| 0 {Acetyl anhydride) \OCOCH,
+ 3 CH,COOH
Acetic acid

Cellulose (Cellulose tti acetate)

B
-

/B /
C¢H,0, /-OH +HNO,—~C H,0,4-0H -+H,0
AN AN}
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(4) seir-Fgdm (Hydrolysis)—¥egalst &1 dia zaear §

7 ZI FAT-EEAT @ S R

+nH,O

(CGHIOO ) +nH O——*—) Il/Z C12 2»011 "‘*ﬁC(;leOs
(Cellulose) (Cellobise) (Glucose)
FIFAT (Structure)

" CH,0H CH,0H ﬂ;

1 o. o) )

1 H H 1

0 } OH H 0 oH H o
: H H
| H OH H OH _En

Repeating cellobiose unit of cellulose

START (Uses)—ae@i @F 938 & agad A & <t %
& awii HaffET wF o @
(1) @ gA & (Paper)
(2) Ffm faes a1 30 (Rayon) % #19 #
(a) Segare A1g3e (Cellulose nitrate)
(b) FFg@s gfdz (Cellulose acetate)
(c) #garAtfraa mA (Cuprammonium Process)
(d) frewa ¥ (Viscous rayon)
(3) fredres aq-#ea (Explosive Gun-Cotton)
(4) Fega wrftes (Cellulose Plastic)
(a) ared d@g@s (Nitro-Cellulose)
(b) egas waizz (Cellulose acetate)
FrT (Paper)—FWS & aqaifs ARl & g %rezzrﬁa,
e, s ae (Waste Paper ), % (Cotton), §2-93 9%,
geqrat ara ( Esparto grass ), ¥aT qu1 34 et ( old ropes )
g ¥ ra T ST & | W F S faia § fafafaa w6

(Process) & |
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1]

L5 S
LM s gty

AN s

948 | Eafq sig-zaET

(2) m-amn & 3@ (Preparation of half-stuff)—eadgquw
AFA RN T T Jo9 € @i W IFA F W us g ¥ gwg & wwwr
& S & Bresr gam aarik 99 F w9 F AMieE fEi g
2T & | 28 (Y % w5 (Mechanical Process) @& € |

ey fafy ( Chemical Process ) # & ( Cotton ) a@ar
AT 41 (linen rag) = 9a& AT ZRT -2 THE § w2 qa €1 39F
QAT WA F &0 TN 7gREA ¥ www A & | et nghkal
(Chemical impurities) #if¥e% @izl (Caustic Soda) a1 gt % arl
(lime water) s 3ar@ (Boil) maw mew #=d & | 2¥ = am)
AR AW F &7 SRS e HaAlw ¥ 8 | T8 Wasay A 59
a1 @ (Half-Stuff) =3 € |

(b) &% Tew (Half-Stuff) 1 guet (Pulp) # sgai—ar= ars
@t 7 39T (Bleaching) &% geaz & ¥9a & wiel w W of &9
§ @) 9 &, 29 gad (Pulp) #ed € |

A5 % W 38 gwE 99 @ F oy @t (Lignin) wam
F@ % fag zaw var® s9= ( Chemical treatment ) 3
&, fora% g g1 a7 (Process) € :

(1) @ewrzz oA (Sulphite Process)

(ii) @zt oma (Soda Process)

IS T § 101 A akwaw 71 aewze (Calcium bi Sul-
phite) (Super heated steam) % @ra A4S 21T qUT JGHFT 9 97
(digest) @ € | u%g @isr 9a% § g Ffczs argy (Caustic soda)
% ard 74 € | 2 AT AT § D5 giaa &, 2] AT w9 % 9w
gw@e g9 (Beating engine) & gaet aa1 &3 §

(c) GETF T § TRAGH—GI A 71 AR (rogin)
& 214, 7 (Cley) genfx % ar fray & QAT (homogenize)
% &, TETQ O F @9 GA 747 % Q@ (roller) F A= ¥ mAW
F4 & frad ARFET q@ et fraa 9ar 8 1 o) Ja]d F a9 §
Y97 FE AT IFAT (steam heated) TF  (drying) fufse
¥ € |

‘}l_-___.,_‘ .
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- 99 TregERa (Nitrification) frar sar g, @ AR

walaTEged [ W

(d) #mist it aRa= (Finish Paper)—sas 7 TR g8
s g oA 2 ) Siwed Frez-gaeT (Cast iron) ¥ g3
(Vizontal) Qmd (rollers) & < % =fos qifwrg (Polished) w3
€ | ¥ 7iq ¥ Seif 0w avz ad € )

@ a1 Fw854 faes (Rayon or attificial silk)—3T 37
Gl Wt A vgd § N F IO Y W En Yy FATAT QT 8 |
LA Haga ¥ g (Derivative) § s % g gam3 & T
FATR | F5 dara fm 8

(2) ¥¥g@ 7r33z ( Cellulose Nitrate )5 ST @
{mono) qay
siE-A1gzz (dirnitrate) #1 Ry gmg dar 2 = AR UERRE
(ethyl alcohol) qur §4x (ether) & fayma & Sigax 2 et
(Capillary-tube) ¥ arg % 7@ 7 (Forced) =3 g1 Mg FAE &
fara® (Solvent) aifiqa & sir & | qur =y g9 a7 (filament) Y
AL SR (treat) w0 IqA A A1Z2E A mww 7w 43 F |

, / OH ,ONO,
CeH,0,~O0H +HN03——>C6H702 —OH 4+ H.O
" \OH \OH
Cellulose-Mono-nitrate
OH ONO

ccH,oz\\gg +zHN03-+CGH,OZ<811?IIOZ + 2H,0

Cellulose-di—nittate

/ONO, _/OH
C:H;0,"OH "NaOH  —C,H,0,£OH-+NaNO,
\OH "(Alkali) (Coftulose)\OH
(Cellulose mono nittate) (Sodium nitrate)

(b) ¥eiw gdize (Cellulose acetate)—adgus S C
# Cfifew TRTegiEe (acetic anhydride) % gy THifRdw w3
e s g § axE A €1 W G wim w5 s H
SRR F %@ € | 79 T Ol ¥ SvEr (treat ) wgy ECRIEETEY
gdidz # aRafdd wd € | 39 e wEe 9 ey (acetone) § i




TN

ke

NS

¢ [ gaEefy sia-waEa

g% w9 § 72 (Spin) frr wrr @ 1 3@ ww & Qs i@ &
ST 2 qur Yeqe T wAde WIS H @ A |

/OH OCOCH,
C,H,0,/~-OH-+ 3(CH;CO), 0 —C,H,0, "OCOCH;+
\.OH \OCOCHj3
3CH,COOH

(Acetic acid)
(Cellulose) (Acetic anhydride) (Cellu]ose-triacetate)

/OCOCH, _/OCOCH,
C,H,0,~0COCH, +HOH —C,H,0. OCOCH,+
\OCOCH, | \OH

CH,COOH

(Cellulose-di acetate)

(c) #zimfram ff ( Cuprammonium process )—-FIAS
& safr O gEgEaEe (ammonical Cu(OH),) # =@ &
m{;ﬂ%{(SPinatet) ¥ EGET) (FOICCd) F(h I9H F 7w ET i?ﬁl%
¥ St  Yegee A % &9 § wena & e -

(d) vam e (Viscous rayon)—3d fafy g S o
Y wfw ST S Y A0 GE R | 2w SeAq R A
cragrTEs (NaOH) & it & a1 &€ gad Frd 91 Gewies (CSs)
A 7@ & | fay afm Yeaw s@e (Sodium cellulose
xanthate) T& &7 & | TV G & wgARE (Spinaret)  FwE FH
s ¥ e auT Qifeaw aewe (Na SOy) ¥ dig § 933 5@ € |

foedres wa-H1eq ( Explosive gun-cotton )—Aed@Is X
qamATT A15E% 7w (Fuming nitric acid) qur 15 #a% F 7w
Xl BT 8T TA-F1e (gun-cotton) 41T FRA & | &9 W AT
FX mERrE (FWAT) B Sar & A oF TRETTE frdre & 2 |

e w@ifes ( Cellulose Plastic )—wifes & &1 &
.%gqc\(rha qT2E q91 CERT qaNT a1 Sar 21

(i) ArzRruEdz (Nitro-acetate)—dix 1E%F aa1 TaF &
2eq T QA % fraw ¥ gE 8 # A 79§, ey Seae -
% 7e 9 GAN T JAAT ATEZE IAQT R ¢ 79 €9 %@5‘1@" qTE-
3z @1 #1% (Camphor) & @14 5:1 F FGIQ § RrATH ©F 4T & @




FAEIEZEE | 4

TR TFFT  6F 20 & qETEI 39 T 1 € AT W F@ (Swell)
o fafT ( Gelatin ) F &7 & =717 9 € a9 7@ <, fandee (Pig-
ment) quar eafFE@ (Stabilizer) framd € | wgledl & e
(Calico) ¥ g #X TFHIEA 25% F T % {9 19 I E | @
g 98 94 g3 7e (dough ) % &WT &1 wWiar 8 ¥ Ad wew A2
=18 (Sheet) % &9 ¥ 3971 ¥ & | T4 ARG F Fedearas e (Cello-
loid) Fa® & | T8 AERST F IRATD 10 F 14 qF @A 2 | .

(ii) %az{g-hq gdi2z (Cellulose acetafe)—adgun gz %‘.I;-
A9 F S gfafes CAarEgise (acetic anhydride) wfdga qﬁ;
feF o=@ (glacial aceticacid) J4r @iz 9% & =ra@ (Conc sul-
phuric acid) % fraw & AT g/ FE@E Zi€ gEide g @
2 (9 ot % afafer @10 Yds od wERe § ged € | I e
frarzw 992 (Dimethyl Phthalate) qar weid (acetone) % ara
30 40°C o AT 42 3% fram & | W@ w@rd A gm W TRT
(Sheet) % &7 & 77 a7 & |

éw&:r (Dextrin) (CoH,,0,),— Td # wag fErang
frar ST 8 Q1 3FERs ¢ 9oy (Intermediate ) 9gtd & w9
Yumedr 21 g9 @E ¥ w9 Sed aq ot § e gem-
| €

7@ (Properties)—(1) 3EA AN 0id F @ra q@-7
Reddish-brown) < 3ar 2 |

Dextrin + Iodine soln. — Reddish-brown colour

(2) T4 wa ag afs =zt (dil. mineral acids) % &ra sarET
T & @1 78 Sa-fRafiE Y AN § 95 S |

~+nH,O
2(C,H,,05),-2+nH. O —>n(C10Hoooll)————>(2 CeH;.O4)n
2

(Dextrin) (Maltose) "~ (Glucose)

(5) g AN % 9ga ¥ 7Y T fra 7R 7R g wWR I
=E § suRyd RS %’TH@T%’@W%H gar g |
(4) 2 gfgw-adf (Dextro- rotatory) AR




go [ aEIfd SIF-TQET

srstaea ( Fructosans )—w EH1 Sait-fRamg (hydro-
lysis) T @ AT F FAT AL AW R E mulq wREWE,
FrN AR & RIS (anhydride) & |

gt (Inulin) (CH,004),—& sz A TF AARET
(amorphous) qad 2o s qrt § Ffaa (Colloid) % &7 A &
ST 2 | 98 amr-adl (Lacvorotatory) g, adl setatrema (hydro
lysis) % QYR S Qa7 &)1

(C, Hyo O5), +0H:0 ——==0C; iy O

(Inulin) (Fructose)

R (Lignin)—7g @# agd & e qard 8, fam @gar
7 ) T R | 98 I B S apE S g, 6 W % 23 Rk
Feraw (ligno-cellulosc) Fad € |

24 ey (Hemi cellulose)—% &A@ (Pentosans)
S at § 2R &, N srzaa (sylan), sRaq (Atban) Ul -
freday ¥ gy wea A (Pentose sugar) &3 ¥ | za% 9U ¥A:
A % g ¥ Rraargaar & @ w R o € Se-Raia Sic]
fogriTmga SR |
ff Tt Srzsa (Mixed polysaccharides)

(7) ARk (Pectin)—ag Faw el Jauze  fSes AWIR
ggd mlus ar &, aul seiia-fazama (hydrolysis) % ay=id %
AT I E—

(2) RAFeAfrF 3 (galacturonic acid)

(b) =RFEAT (L—Arbinose)

(c) twFars (D—galactose)

Rl | (d) firarse Gead (Methyl alcohol)
o (¢) cfifes = (Acetic acid)
| | ¥f¥eT qard dIF SFEH Sar 8

(i) M AT (Proto pectin)

(ii) af¥=w (Pectin)

(iii) ¥f¥es swa (Pectic acid)

it et e & A0 AT ger @ < B i A B
F QT ST 2, ¥ @d Y ( Pectose ) @1 ST 41 | W A&
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“ﬂl‘

Faferzzed | &%

Yf¥efte warze (Proto pectinase enzyme) 1 Uf¥ed 9ad § 9@-
favafia R @t a7t @ N 6 ot § g@aa € ) @ B owwiE
7 (Ripening of fruits) # gt & | ¥fiew & 10 mfawd a% fruga
QEHIEE TTAT ST @ |
Protopectinase. Pect;
(Hydrolysis) ectin

() g (Mucilage)—az  #fafa ( Colloid ) F#d =1
g4 & S % dielt Saigze qar 179w 1 §5eT (Ester) 8 | 98 9dA-
Ay F gy e agnd ]9 §—

(2) TS =1 59% @Argaa ( galactose ot its isomers )

(d) &9 (Mannose)

(c) 3Ns (Rhamnose)

(2) Tg#rErEzE ( Glucosides )—s7 wardi 7l F&a &, Ad
A qa; aRraa (Basic) a1 srweiq (acidic) RS 41 TE-
B et ¥ o wa £ | R agrll ¥ e ¥ ZRRE 7 997
(sugar) T 2, 99 wAarzs (glycoside) #ad € | TqmEESd
% €T I =7 —

(i) ¥ <, wRafy (Crystalling) qar 7gg & w1 (bitter)
gaTg |

(ii) ¥ FaTat & € |

(iii) "warees Tl aa Fg @WE AN Sa-ERara &
T & |

aaTEs & SEew—(?) fgw W e () WA (3)
CirEieT |

(Protopectin)




3 | (Lipids)

Fn'{ﬁg # sfirge (Lipoid), @tgarze (Lipide) aur @zl

(Lipin) % @ ¥ i 9%/ smar 21 ¥ 599 99R &

RN us g ¥ e iR ¥ fm ¥ | AR 5s aw

el % au A €, W et @iz o & wgeadw, Ok

( greasy ) au F@f® fa@as ( organic solvent ) # gwagia

a1 €| FF anfic & Se-Rran (hydrolysis) &t %, qur
73 7 38 T |

Fiiwe@ (Classification)—arzfie R i qeq [ q i'?nrrs
et AT 8—

I—atw @relie ( Simple lipid)—3 wfailRs weiea ad
gfadR® A1 wEifsias sl (aliphatic mono  carboxylic
acids) & §ex & |

1. 9819 9@ (Fats and Qils)— fieqq aar eram—zwar
(Fatty acids) & $Fat € |

a—AW ( Waxes )—3 #fs a@-aR a@ A1 egEks
Tl qAl 99T ARl & ST R |

II—ifiw-azfe (Compound Lipids)—3 wfadfes cedlea
qu1 gfadfes @) it wwdl $ e d, &5 arg zw A0s
92w E |

1—gr&R arzfie (Phaspho Lipid)—zad g6l @, Cenad,
FERRF Zrea qu1 CHIT 91 ST 8 |

2—sqrg @rafie (Glyco Lipids)—gad €l ord, srleigg <
(FfaFae AqE) aw FizRww A% 39 (Base) 9 Sirar & |

III—azfE % sa-fAgafa afs ( Hpdrolytic products of
lipids)—z& v & &t au1 AF@izie F go-faf A 2

& fwa €—




qarzfie [ &%

‘ (1) adir Zw (fatty acids)
F (2) Uele, WETE QA @A A ( Alcohol including.
glycerot ond Stetols).
(3) =7 AifF 5 AzareE 38 ( Nitrogenous base ) qar’
qreRiRa zwa (Phosphoric acid).
gar 7 aitwey ( Classification of Fat)—a& ( Source )
o FwgEr wd A § R R A e
’T\A  I—9g (Animal)
‘ A—aqg 9461 (Animal fats)
B—qg da (Animal Oils)
(i) gv= @ (Drying Oils)
(i) =4 g da (Semi drying Oils)
(iii) gvwida 8@ (Non drying Oils)
%+ II—aawfy-d (Vegitable Oils)

A—aaafa gar (Vegitable fats)
B—awsafa 3@ (Vegitable Oils)
(i) g da (Drying Oils)
(i) =rd g &« (Semi drying Oils)
(iii) gwFEa & (Non-drying Oils)
g7 7 9 ( Fat and Oils )—3 agrd adia www_(Fatty
acids) qur fmata ( Glycerol ) & & 1 Siea- gy & T

YT T qa e & g2 SR € 1 361 a1 I F 5T A T

X

~

.@?ﬂf‘MMiﬂ i 39T T AEE TR

"\ ﬂv ﬁ'ﬁ ,;i'l _—

e o e Y~ ©
17 % 617 g @ faeda & oF g T AR fen e o
o8 Feerzad (T glycerides) it %3 € | 3@ a1 3« et A4
;ﬁ%ﬁ@ ¥ s fred-ged & foft % T I AG-
e g g e —
C (1) FE1 FTIRY JACH TR ftFaT 3G a7 aq S8l AT T
ﬁv v ecdiws 21 T )




> JU

Al

e e
e e

-

&Y | g fig-@ET

(3) Far=l § 939 (Saturated) T8I v d@ A A AfAS
T ST R

(4) 7ar#l § =9F 7y IRT@ FET ww@ (highly fatty
acids) ¥« ¥ ¥4 9147 Sar 8 |

(5) agrEt & ar= da ¥ AlE graargEs aar @ |
W AT (Properties)—ifi® qa (Physical properties)—aar
d@ ot # mgaadla qar wEEE-faEs (Organic solvent)
gamelia & & | As A AR @ q97 47 37 F71 gawin (Melting
point) Tf4F qAT ¥ AR AW a1 41 Iq 7 F9 & & | TH
7Y AR F AAFA §77 SIRYT 934 a9 @w s@ar (Long chain)
I FET ATA F FRA Sl 8 ) z8%F arg @ &g mEgw aqr o
I AT 94T XA F FRU q@A A # g Aww
U7 FAAT% F &1 Sl & |

warif® J@ ( Chemical properties )—( 1 ) S@-Ryawy
(Hydrolysis)—sia q81 a1 3@ 1 G A1 #ed @0 Sw-{gaiad
(bydrolysis) e sirat &, @ adta wwdi a1 @7 =y aur e
F UF HY 1@ 21 & |

CH,OCOR- CH,OH R'COOH
! | -+
CHOCOR" 131120 CHOH-R’COOH

Lipase enzime or
o+
CH,OCOR" Mineral acids ~ CH,OH 'R""COCH
(Fat oz Oil) : {Glycerol) (Fatty acids)

(2) @rgdtmTm (Saponification)—3 w7 gk ¥ sfifar &
£ QY argT qur Paaud 44T 8 | 14 BRI A arEIERy 739 ¢

CH,OCOR’ CH,0H R'COOK
l I =+
CHOCOR- 13 KOH (alkah)-:»CHOH-}-R”COOK
| l -
CH,OCOR"’ CH,0H R"COOK

(Fat or Oil) (Glycerol) (Soaps)




SIEECIRTS
N ) aET au faawa a # gamdia qur g6 fasras (Fat solvent)
4 3 wgede R E

(3) ey (Hydrogenation)—s9 wdag adta wwdl ¥
Q I3 941 9 a7 1 T (H,) ¥ giifer e € Q) 9aq adig gt
: - W 97 9| gT 8 | 98 gfufer fifew (NI sd@ww (Catalyst) )

SefRufd § &t &, 8% arw gar e @ ST 2| 1@ sl 9 g6t
#1 #3NFW (Hardening of fat) ot 728 & |

A4 - CH,0CO(CH,), CH=CH(CH,).CH,

|
CHOCO (CH,), CH=CH (CI1,),CH,

| +6H
CH.OCO (CH,), CH=CH(CH.),CH. "(NT Catalyst)
(Olein)
CH,OCO (CH,),CH, - CH, (CH,),CH,
i [ ’
IR : (leOCO (CH,); CH, - CH, (CH,).CH,

R CH,_,OCO(CHQ,CH,_,—CH2 (CH,), CH,
(Stearin)
(4) 73vifdar (Rancidity)—aar a1 3@ A1 5 @91 3 fig o9
TG, 1, A AT T G A mar & A sad R g sam
; & St @ fMa% wrew ¥ gt (rancid) Faam g, 997 59 9T 9 F47.
: a1 d@ T gfwifear Fa € ) IRl A g @ a2
i (i) si@ faz@my gfiftear (Hydrolytic rancidity)—sga ofi-
Tifar § 9ETq G F GA-EATATQ A1249 oI (Lipase enzyme)
! : T AT 8 fra% s wada amite adT we (Free Volatile
,  fatty acids) o Qar @ 1 5 gha W FRAR | 98 sRfem od
: T8 &dl, #ifs @l § gati@ o72eRs wea (Butyric acid) ¥
R TH & S % FRQ @izds (Lipase) grrsd fifera (inact ve) &
SR




&% / 36T sg-tag

CH20COC3H, CH,OH CaH,COOH(Butyric
| -+ acid)
CHOCOR’ CHOH
| +H,O | + R'"COOH
~CH20COR” Lipase enzyme CH?OH --
(far) (Glycerol) R” COOH

(fatty acds)

(i) Fz1frs gfyifyar (Ketonic rancidity) —ag qfsifyar g
9HCF F52 (Mould) g1 seqgy &ldt & e sra a1 7 30 & gqq
81T e ey Rufy (-positicn) ax madisg (Oxidize) & 713
7 (Keto acids) zamr 81 a1z 999y TR T & Aurzd A
(C;H.1 COCHL) faem &1 dMfirs 2 &, S giea Serw ey 2 )

CH, (CH,),CH, COOH2-»CH,CH,),COCH, OO
Caprylic acid —CH, (CH,), COCH, +CO,

(iii) =rwAw yRmfyar ( Oxidative rancidity )—gng gap
(milk fat) % =rdign a8its w4093 wfys iy ST ] S -
ST ¥ dNT 9 waza @ wwr @ ) Y T aw N R | wwgm
T 7 F ARG F R @) a (Theory) gafea § |

(a) TTATFEIEE A1 (Peroxide theoty)—zd ag % wgar
FEIA 3T 75 F 3 297 (double bonds) at mrwitwey & 2,
fSa% Fy  qearsarze (Peroxide) aqar & &t &2 F ATH(ES
(Oxide) qar wrais (Oxygen) & 3@ smar 21 g AL &
&1 ¥ A9 F Reiines (aldehydic) qur #efys (Ketonic) wafy
# ANf1F g79a@ 2, fad apra F19 I 1t R |

RCI-IzCPITCI—gCHz)‘COOH (Unsaturated fatty acid)

L+
RCH,CH--CH(CH,).cOOH (Peroxide)
| l
0—O
Vo
RCH,CH—CH(CH,), COOH (Oside)

J-o
Aldehyde or Ketone




. i&,--.s ———

—

qzftz / g0
% WAz s arids AT (Iodine Value) 2q7 2 9y

539 229 ( double bond ) F I IR, TORT T erm e fs
AR GFFIAT & mzedrag g 74t (double bonds § gz gy

& & | .
(b) &rEst wamarzz a1z ( Hydro Peroxide Theoty )—zg
IR F AGAR TRy FF Fat % CH 993 CH, iy q¢ gar
& aY gregiveararss war @ qup T 36 iR 77 Tgar 2
% a1 Tar arwieey & WAQH AT 71T a1 2 | 7y
EAT RIRZATREIIT 2iq & & W G| 95w ¥ gdgq TivTIze
4 3qq St 2 Ry T SeT= ANt &

-CH,-CH,-CH =CHg-CH, - (Unsaturated fat Fraction)

O
~CH,~CH-CH —CH-CH, - (Hydroperoxide)

l
OOH
~CH~CH=CH-CH, +CH. ~CH=CH - CH,
l

l
OOH

v
CH, CH~CH - CH,
\
o/
(5) 2T & aRfer (Reaction With
TEIA TET Al ¥ 3 qar 3 ¥ @ AT 30T
T FR E Al A 39 FEET q3q Y Srar 2 )

—CH, - CH=CH - CH, —

l
I,

~CH, - cmi- CHI-CH, —

HITAT ( Structure )—zar T 36 W frey AT GTFAT
(general structure) ¥ wzf{ Ry s gwaT g, fd R, R’ qu
R os @t & Pt rasy ¥ SIEW—AR R, R’ qar R~ diqy
NEART =it & ma gar @ @ 73 & 6 A F AR (Tripalmi-
tin) &, WA I AE-fm ga 7l ¥ €, A qfafes,

!

Iodine )—sug
3 AT AAIET §




&< | Fwaafq sfig-@Ea

(Palmitic), (e (Stearic) aut @ifw (Lauric) 7, @1 a7 g

o)

I
CH,0-C-R
| o)
| I
CHO- C-R’
| o -
|‘ I
CH,0-C-R"

a1 1 qfRiREadaia ( Palmitc—Stearec-Laurin ) EEd )
foeqa § qaa &7 Wy a1 =W (o), 63 A dler (£) 727 £ )
Tl fRufy % mgare g1 9 99 @1 9 A Ry Srarg TS —
(m ) —_ C‘}IZOCO (CI‘I:)] G ClIa
|
(8) — CHO CO (CH,),, CH,
l .
(@) — CH,0 CO (CH,),, CH,
oc —Stearo — oc’ lauro — 8 Palmitin (A mixed tri-glyceride)
A (Waxes)—3 it Q(v‘ﬁaﬁ quT TEHT 7| & Seax (ester) &,
Twg I H 61T a9 & w1, FiE A § faaqg TERIEE % T
9T @ 2IEQT ala A G Celed (monchydroxy alcchol)
a1 e1f j1ggiFE eeriEe (Dihydroxy alcohol) 813 & | Sy—

(1) Rrerge Cevtze (Cetyl alcohol) C, H;,OH

(2) Afws= ,,  (Melissl alcohol)  C,,H,,OH

(3) #mmifi ,,  (Carnaubyl alcohol) C,,H,,OH

(4) #8R& ,,  (Cocceryl alcohol)  Cy,H,(OH),
Al qat qur agt QA F qrar sy @ ) 99 F FH & 8§,

A q1dl & mgEAda qur wEfT Aogs ( Organic solvent ) #

gEald &1F & | 797 9 3@ N WiR oo HEAF  (Saponifi-
cation) QT &, 7%:g §% 48 nfalsa W afdqar 3 8l & |




e
..

AL

s / &
AT (Bee wax) # fre aesiedt 3 s amr sar 28—
arzRigs cemea (Myricylalcohol) Cs, H,;,OH
afafzs =@ (Palmitic acid) C,:H;.0,
AR »»  (Cerotic acid) C.H;.0,
afefs ,, (Melissic acid) Cs,H,, O,

I @zlis & aa-Rwfa A ( Hydrolytic products
Alipids

FE =7 ( Facty acids )—w7 a7 qar 3@ a7 qa faza-
T AT @1 R, A CHREF A AT e (Aliphatic mono-
carboxylic acids) B¥ ads e 783 & qur EAEC P G
(Trihydric alcohol 7., glycerol) qrg gar 8 |

¥ (Simple) aur s @izlie & 76w = ws ;IEES -
N F 1 H Softed @A R | AT 3T et How AT A
&1 &9 (even) Bt 2 |

FitaRq (Classification)—adT  wedi 31 =€ T F A
fFar mar R Y % feg §

(2) g3 967 zrwq (Saturated fatty acids)

(b) =r¥ga 38T W (Unsaturated tatty acids)

(c) arzgTEa Fdiq e (Hydroxy fatty acids)

(d) =#7 787 7r=q (Cyclic fatty acids)

<% 3 79 7417 agr4t (Fatty substances) ¥ zf¥Fax qrar
ST 8, TafY T qdla o (fatty acids) a1 war 8 | ar2hs
14T § G aun ;g 98 T 5% §T ¥ qay ST & |

HIA aHI9 =R (Saturaced facey acids)—(1) gaF1 araRy
a1 CH,, ,,COOH g |

(2) ¥ wlemaz ot § wg@Adie awr cRbs w (Acetic
acid) T NEmfs 7w (Butyric acid) # 5°6%, 3N 7w
(Caproic acid) § 4°% a= & gEadia & |

G mm aram & e TR ia S sz 9 s o2
A a0 (Steam volatile) qur mq 1 W wATIHE (Steam




vo [ gawfy Sig <amET

nonvolatile) g adlg W@ 7ga € | N FHA WY ¥ 9 FET
TY TR T w9 qereia (Steam Volatile) a5 ¥ |

(4) 3= (alkali) ¥ gD 70 @@ s ¥ omd 98
9FR F €13 &, S f5 e E—

(2) g@fia a1ga (Soluble Soap)

(i) #21% g (Hard Soap)—ga¥ difeaw (Na) dar 2, ¥
T8 @137 (Bar Soap) 3 qit ¥ gawsiie A | ‘

R-COOH -+ NaOH—-RCOONa +H,C

(Fatty acid) (Scdium Salt of fatty Acid.)
(Soap)
Ci;Hy;COOH+  NaOH->C,,H,,COONa-H,O
. (Stearic acid) (Scdium Stearate Soap)

(if) F99 FFT (Soft Soap)—Y @i ¥ Nfgam w@ar
St Z;dzg (Semi liquid) a1 @ (Pastc) #l awgdlar 2 | 3 doqrAt
7 gaaeia € |
Ci;H;,COOH+  KOH—C,,H;,COOK - H,O
(Palmitic acid) (Potassium palmate soap)
(b) =g@aAzid &@@T (Insoluble soap)—3a &fegan (Ca)
anAfran (Mg) agr st aei (Heavy metals) & 373 § | 83—
- BRWET agT (Ca-Soap); Awefifgas 91gT (Mg-soap), & @@
(Pb-Soap), aur sear sy (Zn-Soap).
zClsH3,COONa+Ca(HCOs)2-—>(C15H3ICOO)zCa—f 2NaHCO,

(Sodium Soap) (Calcium- (Calcium Soap) (Sodium bi-
bi-carbonate) Carbonate)

aRewaw a1z (Ca-Soap) wew @i (lubticatirg  greese) &

. ®T H, SEr agy (Zn-Soap) #ini qrgsx (Toilet powder) %

. ®H gar de (Pb), Hudig (Mn) g1 #aee (Co) arzw Ay
paints) & &@ % € 9T fr sar @

981 9 31 § Fe d9g a7 T (Saturated fatty acids) qi

TIq E—
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A S Y D T ) o PTG 1 x =

R /[ Fafy sﬁmam:r

THIH T A7 ( Unsaturated Fatty acids) —3 g 7%
%83 &, ow T fred 3 %9 (double bond ) AF ¥ qwr @
y ¥ fyad fgw avg (Triple bond) &7 € |

(a) T FW F9 @ WG FET AW—IAF T A
frm d: |
(1) g9% @@ 83 ( General Formula ) CH,, —,
| —~COOH &)

\ (2) A 7l gaaia &3 & |

(3) & @O ( room temperature ) 9 ¥ zg R AIEAT §
CR _ .

(4) 9% 7 79 Afwac 37 (oth ) qur zad ( 1oth ) #aT
YA & A= F @@ |

(5) ¥ *ft dgg adt7 zweat & avg @1 99 ¥ |

(6) T F#9 F B4 A grgiad (He) a1 Aardidiq (I,) ¥ dim
Sach o

(7) 3 99 IS ¥ €90 731 F Y dag 9T and TAr 2

(8) T 779 % F1xw ¥ ek 43 WA &, I wedt ( Linseed )
F7 3 |

REATY W Tl a6 T e €

(i) *8A1EF 7;eq (Decenoic acid) C, H,, COOH

(i) Sr=dANTF 7r@ (Dodecenoic acid) C,, H,, COOH

(iii) 3z FENTF Fw=(Tetra decenoic acid)C,,H,,COOH

(iv) =tF 77w (Oleic acid) C,,H,;,COOH

(b) R I F9t A7 ziday T T —

(1) E7% @M &4 (General formula) C.H,,_,COOH
? W fAes =vq ( Linoleic acid ) fyasr ax C,,H,,
COOH g | .

(2) T1% JU 37T WA AT 7alt F 9t I Frad-aad €|

TeHigd (Alcohol)—zad fgaua qur sy qer § |

fieatra (Glycerol)—az zégmfzs ( Trihydric ) wefiza




SIHEEACY

R S 05 9871 7 39 1 CF 70 R | T fgedq (Glycrine) 3t a3 & |
2% qeT qu e §—

= (1) &1 G, H, O,
(2) 7 Tt & g, a1 qur varT (Viscous) 77 714 2
(3) Paaq@ 767 st & @T 7wA ¥ 4D wer Ta7 a1 39
FArar 21
CI‘IgOI’I CHgOCOC17H35
l
N CHOH +;c,,H,,CO0H (I;HOCOCI,P135+3I{20
5 CH,OH  (Stwaricacid)  CH,0COC,,H,,
(Glycerol) (Stearin fat)
(4) zriE ( Oxidation )—w17 Reraqa w1 wrdiz diar
2 Q@ =S T a0 SzEE I CAAT gar 2 )
CH,OH CH,OH
+0 l
N CIHOH —_— C=0  +H.O
L |
,3 CH,OH CH,OH -
i (Glycerol) Dihydroxy acetone
5 ! :
+0
S' CHO COOH COOH
| +0 | 10, '
CHOH ——— CHOH —— CHOH
l ! l
CH,OH CH,OH COOH
2 (Glyceric aldehyde)  (Glyceric acid) (Tartonic acid)

(5) Pagaa A =fas Qasd @ 1 w3 ¥ AT (Acrolein)
J7aT & St % digy 79 qur Snyac (Lrritating) o5y =1 &t 2 |

CH,0H CHO
i
CHOH —_— CH
l -2H20 . Il
CH,OH CH,

.y (Glycerol) (Acrolein)




vy / gAEfd sig-@ET

2Ud (Sterol)—aqa # WkeF 74 “Ia wrdea” 3 § w
1y I #§ o wes 7Y AR T /AT s ( cyclic aleo-
hol ) #1 & #&d € | ¥ wea wfew &1 € ARQ i F a3 R & |

(i) =i (Nucleus)—(Cyelopentano phenanthrene)
(ii) aryd-»i@ar (Side- chain)

Perhydro cyclo pentano phenanthrene Phenanthrene.

(A,B,C) = Phenan threne
D =Cyclopentano

T # 8 Y 10 FEAT AN @ (17th) FHAT WY F I
wa ¥ | i dtet (31d) FET Oy © wrRiEa gEeT (Oxyge-
nated Hydrogen) & <&at & a41 309 (1oth) 7 &€@d (13th) 6%
TF famrza (methyl) a3 o @y @ar 8 | Ta frarza a9 % F1E 0=-
MY A G 18 7 19 7 R ) @ T ¥ uH wdidRF ci@ar
(aliphatic chain ) 927 w@aT 8 | @« 95 # 9gF A= & O3
Srar 8 s A9 Ry w2

2Ua F 8587 (Members of Sterol)—

(1) Waeaa (Cholestrol)

(2) mrwmeva (Ergosterol)

(3) w152t g2ua (Phyto sterol)

(4) @M (Lanosterol)

(5) Fifas zr=@ (Cholic acid)

(6) €t =irxdt wifws 7@ (Deoxy cholic acid)

(7) #Etadl F1fas @=@ (Chenodeoxy cholic acidy
(8) frarFifa® =@ (Litho cholic acid)

(9) Az (Progesteronc)

T —



arzfie / vy

(10) RfER @y (Corticosterone)
(11) |feaa (Cortisol)
(12) 2EARAT (Testo sterone)
(13) T1RWA (Androsteron)
(14) TZ17 (Estronc)
(15) dier wenfenma (B—Estradiol)
(16) fefwz zrritsifg (Digitoxigenin)
(17) fharza wedeq T (Methyl alcohol anthrene)
e ST el § DARTW a9 AW €1 ¥ AT TeATd
&1 R Saw ol Q) @ w1 R Rar s |
FAETT (Cholesterol)—C,, H,; OH—az weaiza qgat
qur vt & DfH F eata = F qar a@rd |
qf& ( Occurrence )—ag fiw ( Bile ), #iftaws ( Brain ),
dfamr & (Nerve tissuc), @ (Blood) qar miwedlg (Egg yolk) &
w7 ST R |
.. A s (Extraction)—sig agsdf & g maEw (Pulva-
- tized gallstone) @ 8 wedtee (Red 33 T2RET cedede w@ar
R ) ¥ fwd (cx tract) axd &, A ez 700w ww=r § w7 Sy g1
3T (Properties)—ag e 2ta aur a1 7 19 § 2097 gaq-
‘i@ & | €81 x91% (melting point) 150°C R, qu7 Teiafas i &
Y oggE Bﬁ?@ﬁa Af@ (rhombic crystal) g1a fF71 ST @Fay 2 |
G397 (Structure)

&

st a2

e —————— i




] [ qqEfy sitg-waga

FREZ F @ (7th) qar ;A (8th) A citudies
feategisdllenay ( dehydrogenation ) ¥ s¥% 4% @w T
( double bond ) a7 sy g :z@ a7 NF A ( 7—dehydro
cholesterol ) #2d & | za Aifiw % sz w9 G (ultraviolet)
T a5l € §1 B—aqg (rng) & 999 qur §89 FAT @AY F 77
1 %9 (bond ) gz wia1 8 | 7@ 53 s N Feifim D, a3 ¥ |

CH3 C

CH; H.
. -2H e, UitraViolst ’B\
N N Rays

(Cholesterol)  (7—dchydro cholesterol) (Vitamin D;)
(Inactive provitamin) (inactive) .

zamegrE (Ergosterol) C., H,; OH—z fzifiry D, a#r
T 9214 B, T WO0E %79 (ergot tungus) ¥ @fqan aqrg fr o
4T (G F A & wrerme ( Phytosterol ) % gra qray
it ] |

mfa (Occurrence)—aaafy, qlez, %y

4T (Properties)—3 a1 § gaayia ant daar s % qu
et (ultra violet) a1 QAT T 6 J7 5 |7 FUd € @Y B—aqy

(ring ) g 9t & fra% w1y gu¥ frarfier D, 771 g 717 war 2 |
gx=AT1 (Structure) '

19 2,
CH, ,CH;, CE,; CH,

| 2%
CH—CH=CH-—CH—CH—<CH3
2 22 23 4 9

Erdosterol (CagHys OK)
, ~ (mactive orovitamin)

25 27 .



qERT / v

’ CHS CHQ_
b ~ Ylera-Viotet Rays \b

( Ergosterol (Vitamin D,)
< ' : (Calciferol Css Hys OH)
! (Active Vitamin)
wzlezq@ (Phytosterol)—ag #t €& gHK 9 =y g %
qul & i (Wax) A § ai qar 2 | 39— ‘
(1) @izieT@  (Sitosterol)—=g AF & ¥q, oY, wFH a6y
Q@ & qrar ST R 1
(2) feenarzrta (Stigmasterol)—RFAe qur FamE diq
& (Calabar beans) ¥ 91471 S1ar 2 | >
I1. atfs @rzfae (Compound Lipid) L/ //)/‘/]h
T adiET R auT TR wEi R Tt & Sex 2R
¢, fora¥ ara wea Dw N 9 @A ¥
() wreRrnzfis (Phospholipid)—zai adlr wea, aedled,
weE 7 (Hy PO,) aurusfty aiar wimar & | 98 i gy qgpt
% aftass T Siaat (Brain Liver) # qrar st 8 | 3 @i 991 a7 &lar
e 3 wrg: Al Il qur Rt arafer &

FIIW 7 ¢

&« CH,0COR (x) HO=CH,—CH, - N = (CH,),
| (Choline) |

. B CHO COR’ OH

; | OH

l I

' oc CHzO—P—O—X

A I

» @) (2) HO- CH,~-CH,-NH,

(8 — ethanolamine)




.(Phosphatidyl ethanolamine)

vo [ gl a-wE@aq

R =for Fatty acid.  (3) HO-CH,-CH-NH,

x = for nitrogenous base (1,2 or3,) COOH
(L — Serine)

(1) @fafe (Lecithin)—<7 ga@r s@-fA@aq (hydrolysis)
fFar wmar @ QY figeva, adia 7w, SRAIRG oW g7 & (Cho-
line) 5rd €T 8 | 98 S-FYAT GHET gRT &t & o) % a9 F
7 (Venom) g8 F11Qi aar 3% 9 Nl A SRt & qrar st 2 |
HT (Structure)

CH,0CO R

|
CHOCOR’
| OH
!
Il

o« —(Lecithin) _~ :
afafuT § st arsdaaz 3@ (Nitrogenous base) qraT STar
2 | 38 Far Stq=g (Fat metabolism) €t fyafag (regulate)
FTar 2 |
(2) ¥%f@T ( Cephalin )—z@ Tqq ¥ fie7 e @i

(B—ethanolamine) a7 f4d7 (L-Serine) ArgZigqaq 38 (Nitro-
genous base) g SIT@Te |

(i) wredarziea gdar@ itw (Phosphatidyl ethanol amine)
(ii) wrEderzfee f&dT (Phosphatidyl serine)

g1gar (Structure)—

CH,OCOR CH,OCOR
CHOCOR’ C|HOCOR' :
| oH | OH COOH

l I

» | | I
CH,0-P-0O-CH,-CH, CH,0-P-O-CH,-CH

1l |
O NH,

I
NH, @)

|
O OH W

—

mp—

(Phosphatidyl Serine) s



argfie [/ vy

(3) &% AR (Sphingo myelin)—w7 zazr aq- gy
ar & d 67 wreq, HAT, WRRF 7rw qur REMalT (Sphingo
- Sine) a1 ERGE REMAT w1 By & |

FIFAT (Structu re)—

OH

l
‘CH,(CH,),,CH = CH - CH
| 0]

I
CH-NH=C-R

I
CH.O

| H
o=1i_o ~CH, - CH;I’\I‘ = (CHy),
on
(Sphingomyelin)
(b) mztaEE (Gly colypid)—za% s-Fivdmy v Adsd,

=T T quT ATEAE 3 A Qar @ I Iufee (Kerasin) 7z
AfeF qu G681 (nerve) SRl # quar siar |
Fufaa (Kerasin)—za% wo-fyany ¥ freq Afis i
T8 3
(1) f#melT (Sphengosine) C,, H,, (OH), NH,
(2) fanARiRs 7w (Lignoceric acid) C,,H,,COOH
(3) s (Galactose) C4H,,0,
(4) ER3TE 39 (Nitrogenous base)

Ay

~




9 i S| |

(Protein)

qﬁm (Introduction)—NAT €& aga & afed A1zRE
(nitrogenous) #FfF qgrd & % =y WK aga & =S
€ € | 78 @it i 91 ww agg A wig & S f e awi i apn
STl & | Sl % 8% og1d @1 @mm 3w NAT Qar 8 | 3 A ar
AT F g7 7l F 597 F 97  wwT €, W
(1) %1, 3, fes qar Fdw (Collagen)
(2) wEA (Enzymes)
(3) gt (Harmones)
(4) si=g (Genes) =
(s) afd SR (Antibiotics) '
(6) Sita-fa7 (Toxins)
(7) a@f& (Myosin)
(4) == afgar (Haemoglobin)
G (Composition)—aft NN § 1, areiad, wadeT
AT ATEZIS Q11 AT & OY 75 VAT I FedeE aur 99% @ Ay
At & | AT ¥ g aet @ aRiwa e ard
AT (O) = 45¥55%
GENT (H) = 6389,
THEIST (O) = 19%25%
TS (N) = 14 §209%
TaH (S) = o¥49%
EeRg (P) = o ¥ 19, .
W% ARRE %y 907 F der (Fe), afar (Cu) qar Hodls
(gng) HAET AR | AR F e @ QDR T w9 F 39Rug
T : : '

1

I




- o
T T

| 9 AT e qur e
M T 3 B

A
,,

» .

1 gfafEar (Colour Reaction) :

REEENEEE S IR G L S
Qe |

9 [ 5y

(1) CfEY oy (Amino acid) =g89/
(2) Frdfaress (Carbohydrate) =29
AT T (General Properties)—iifym 3T (Physical
Properties)— ‘ :
T Gt 4
(Colloidal) ey 773 ¥ fyq
T @@ § T 9w |
(2) z2% AR 787 & 7iys
‘I5co0 § 10,00,000 % gl & |

(3) MAT Spqegai (Amphoteric) sgfy % ¢y o
(4) T AT % Az 3 939 TG 7% ary |

(5) &8 afafy (Crystalline) fmry a7 qHAT 2 |

(6) =fasig Mg araradt (Laevorotatory) g &)
(7) 9T <, el AT M9 3 § )
TEAH% 39 (Chemica] properties)
U AT 307 F A fear 7wy 2
(a) < gfifEa (Colour ¢
(b) w73 % offear (Coa

gulation reactjon)
(<) ZaRqT sfafer (Precipitatiog reaction)

€ & | i et TR

—DAT ¥ @it varafs

caction)

V(x) YT nfifeaT ( Biuret React‘igrgn —AT aifeqq

9 H oy 2 A | WY G

Protein+NaOH+di1. CuSO
v(2) s qfafsar (Xant

s—>Violet colour

hoprotic Reaction)—gig
SEIECR I DE o aay

Protein-- Conc. HN Osiatﬁ Yellow Colour,

Protein4-NH, OH———; Orange Colouy,




R | T Sig-@aT

_(3) T A afifem (Millon’s Reaction)—mdT fr@ F
ZfFiF (Reagent) ¥ &7 1 F7 98 a%% ZaQT 2dT &, ¥ a7 w8
R A T I8 QAT R |

Protein +Millons Reagent-—>White ppt.—Red Colour.
(Millons Reagent=35 c.c Hg+100. c.c Conc. HNO;+-210
c.c dist. water)
(4) mifrw ofif (Molish Reaction)—/T ¥ ceriefd®
e AFare Nt AT B 91 B Y Gix T9F F 7 A AR gra%
& a1 QY gt BT § A @ =% 39T R | '
Protein+-alcoholic a-naphthol soln.+Conc. H SO4—+
Purple-red ring.
(5) @< awwee afdfFar (Lead Sulphide Reaction)—a@T
T GFRIZT Q4T QITTA EITZIFAIIT F 974 3@ T T FaAr T
qarg | ,

Protein--PbS+NaOH Pl

L
— Brown to black colout

B—sw3 %t afafisar (Coagulation Reaction) @
(6) a1 =7 waTT (action of heat)—NAT F N 7 9T T
U@ sz arr N H 99 Sare |

Heat

Protein —Coagulates (white)

(7) ueRled@ @7 9T ( Action of alcohol )—sd DT A
A CFRET ¥ STIR Q@ & a1 +ff s Srar & |

Protein-excess alcohol—Coagulates.

(8) wEtAT =1 791 (Action of Acetone)—THET % s i
@ 7R ¥ NAT 57 sar & |

Protein—-A cetone—Coagulates.
C. =zt afifFr (Precipitation Reaction) :

(9) aFR% FaIee ¥ ary afifFm (Reaction with Mercu-
tic Chloride)—iidT :rﬁf:—m saace ( HgCl, ) & @qn ﬂﬁ?{




93T [ =3

TAQ F FAYT AR & N AT Tz T g9 AT 2 957 T9F F
A (AR I FA HAYT 7497 Qv 2 |

Protéin+HgC12—>ppt. of Hg—CompoundMl—ulissolves
| +HCI

_ ppt. teappears.
- (10) afrrr % ara affEEAr ( Reaction with Copper Sul-
S phate )—#7% &vhe @ F arg NAT AR T F FA97 08 |
' Protein+4-CuSO,. Soln.———Bluish-violet ppt.
(11) ®R& F@rgze * ara afifEr ( Reaction with Ferric
b Chloride )—M&F % g § %RF s@wss fam ¥ 7197 918 &t
1 2, oeg wfes ¥Re 3T MA@ © AT geTdE & ST |
Protein-4FeCl,——-ppt. ( Soluble in excess FeCl, )
(12) &% wdike & arg gfaferr ( Reaction with Lead
acetate)—ug THIRE NAT F G4 6% HIQTIIA & |
Protein-}- Pb—acetate
~ (13) st figdmw (Hydrolysis)—MéT i s17 20°5% HCla
8N. H,SO, % &ara STiaa & a7 WHEA % &84 § @id a1 48 Sa-
Iy & gy o) 7w (Amino acid ) ¥ frag ¥ ag® S
8 | 7 Sa-figdmy fa st ¥ dar R |

Protein—Proteoses—Peptones—Polypeptides—Dipeptides

Y

->white ppt.

‘ Amino acids.

(14) swaadf gu (Amphoteric Propertles)—xﬁ'efm SR
O #® (ikl?ﬁ A™T ( Dlpolar ion="Zwitterions ) % =7 ¥ w1 &,

f1,NCH (R) coo
T3 AR adr g D A (1) T NCH (R) COOH aar
Q H,NCH (R) COO & =1 @ ¥ |

?




¢x [ g sfg-EaET

MAT &7 @A (Constitution of Protein)

(1) NAT 7 97 9@ Q@I Far Srar @ @ =7 7 gAY 7y
1 AT 919 811 & | 298 98 wad aar & M ofa et %
yarafs g0 ¥ aar @ | i

(2) <13 gfa 7ed & Q) 7Y ATIE H F4RT FQ ¢ 1 STETerEe ‘l
( Dipeptide ) aa1 & | ¥ g ufue) 7w § @ 9% Nalt Ierze
(Poly Peptide) g4 & | Ot Yezrge (Poly peptide) MAT F 1T}
Y wfuT MFeaw aweg @ g |

qe21gE 979 &1 TEAT ( Formation of Peptide Linkage )—
qeaF A #IE § F4-8-10 & oA (- NH,) qur oF sEiwfas
( —=COOH ) @ 7w WAl &, MaF FRYI CFFE ¥ & .,
7 & | K

-~

o) B I o) :
I | I ;
NH,-CH,-C-|OH |+ N-CH,-C-OH x_
l
. H
' (Glycine) ) (Glycine) ~
O O ;

Il Il
NH,-CH;-C-NH-CH,-C-0yg

(Glycyl glycine) |
T (- NH,) a@ #Eisas (- COOH) % aa S &y
(Linkage) gar 8 S¥ Yerge 379 (Peptide linkage) #ad & | g4t !
IFR 99 9gA ¥ TeEE A A W@ @ Q@ 9@ AY & [aig e

v & | S
ﬁ/i‘ﬁﬁm Classification)—m&T_ =1 §1__wypit_# adifza frar |
Tat

l

1. aurd DT (True Protein)—zad T 7 AT i 2
A & AT St g | -

IL. =fRmfsia & (Crude Protein)—zad ofid) wnva %’%&
e o ZAiAaw (NH,) qrar smar @) !

<




NIAT [ &4,

qzm?}:éﬁ (True Protein)—ag DNAT @i IFT F QAT ¢
./ A. @@ 9= (Simple protein).

B. @zt i@ (Conjugated Protein).
C. =gzaa 9@ (Derived Protein)
A. 9@ qMAa (Simple protein)—wa zA# S@-FHETC
Aar 8 O Faq AH AN AT 7 fFaww qreq Aar 21 §eT 6%
MNAFT 7 fray e 8 .
(1) meEa (Albumin) —1g At qur SErdiA @aw F DA
H gaeia an a4l qE 9T aar R | 48 1 aw Haqew F ad qd-
T 3T 8 | 589 @l wragas LHAY wee 9 Sar g | S—aw@ A
AaeafaT (Ovalbumin) qar w6 % camar  (Plasma) F 9w
FeafdT (Serum albumin).

(2) =g (Globulin) —ag & @) aur #faw  ag 9%
% NF F AT, 968 T QT (1% ) 7% B dla § eI
R TR 9T AT A1 ] | AT DT % @ < qur HaRed
gy 3ar 8 | zaF Fa-wAT afl AAEE LA ava 9y wm € |
I F IFEY— _
(1) =ardsfaa (Ovoglobulin)—orwz #a # qrar
St 2 |
(ii) @rem w@egfaT (Serum globulin) —t= c@reAr
F qrar s @ |
(iil) =i (Globulin)—ag Yfuat & qar ST R |
(iv) w@dT (Myosin)—3g @ig ¥ qra1 At & |
(3) 7@t (Glutelin)—ag it a1 SFrE Fa% % 97

TEAE a0 Tt aur A F FeAd a9 dg ¥ gEAa & | W
F@ 9T 99 @78 | TN FOT-FAT adt wEeas A w9 wie

2 R F STEa—
(i) =2f¥T (Glutenin)—ag & qrar St R |
(it) tr (Hordein)—a ¥ arar v & |
N (iil) e (Orygenin)—draa & @141 ST R |




Na—

o,

o e e

[yl
=S

-

¥
I 7R
"

e B

cf [aqwfy sg-waE

(4) Mg (Prolamines)—ag qifl F @it g3 F et §

FIATLT AT 60 ¥ 70 IRITA Tedlgd § gaAi@ & |Fg Wi § <

€l swar; g8d MelF  (Proline) awr w3fs =@ (Glutamic
acid) BfHAY 2@ % w7 § G3¥ wRE AT S 8 N B wAw: 109,
% 43 % a% QT & | S¥—

(i) wrafeq Gliadin)—ag 3% § qrar s 2

(i) & (Hordein)—ag &t § apar sirar 2 |

(iii) @3faq (Sccalin)—sg 5 ¥ T aar 8 |

(iv) sfiqa (Zein)—ag 7351 ¥ 9041 S@T8 |

(s) zegfata ( Albuminoid ) a1 @dUNAT (Sclero-
protein)—% ¥Wg1e 1 & qur @t wiwEAT (reagents) # wIAA-
a7 dfesfafzs wsstza  (Proteolytic enzyme) % fmr ¥
mRafia @ & |7y R, oA, 94, 9, €W, g9y, T, gy
(quill) @315t siaw (Connective tiscue) qar &l & DT 7 & 1
T8 g F AT A 7 9 T A fr aar ] -

(a) RFTT (Collagcn)—qa gaist  sast (Connective
Tissue) F1 M & ) @Adrd s72i] % WO 709 7091 AT AaaT
a1 ® | za¥ grzgmat fidtT (Lydroxy Proline) aar erzgreit ams-
€T (hydroxy lysine) Qi srva =fas apar i@t € 95°g 9% W@
T A g SY—RET (Cystein), f4garzm (Cystine) aur
PATa Tl (Tryptophanc) &7 71¥ S1d g1

(b) z@ReT (Elastin)—3ag #1eq (tendon), afifd} aur zeq
Qe Sfaat § qrar snar & | gy afer & agar 780 ar azar |

(c) FRifet (Keratin)—ag %41, &, fisgrg (quill) g, aur
T 3 AT 97ar & | gad d9% W@ MA REY T 9y /fEAT (14%)
FE qTET S & |

(d) wrzaizT (Fibroin)—ag fawh 1 47 DT g |

(6) feedr (Histone)—ag MAT Afeaw grzx1aaze (NaOH),
diefgaw grzgmarss (KOH) aur ag =l % 91|t § g@awia 933
- AT F Da § mgaada 8 | g8 adt % grer saran A€ @y g |
7a¥ <1f A 7w (diamino acid) gt ST & | %
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(i) T (Globin)—xz w® % LAvARA & qmar
STTar 8 |
(ii) =IfR MET B e |

(7) M= (Protamine)—ag udl, a3 ZFal qur Qt
gemia & | T % g wwar A | 2 wwR IR ofiEy aEat

(argininc) ¥ a7 & | ag MAT gHY (Spermatozea) F AT (head)
¥ ~fkes = (Nucleic acid)  ddw & grar stran 8 | SR—
(i) @ifer (Salmin)—ag ¥ewT F FHY & a1 FATR |
(i) 'zgfa (Sturin)—ag &XfzmT ¥ YRY H OM@T
STt & |
(iii) FdiT (Clupein)—ag ¥ & g ¥ qmar siwar & |
z MAT I e A8 aAr aar, g ATEENT #OAET 25 9
30 URYTT a% M St & | gan wzaEa  (Tyrosine) qar Bl

- (T'ryptophanc) ¥faa) zrer &l qrar siar & |

B. sgwi midta (Conjugated Protein)—zd N 31 Nt
N&T (Comrpound Protein) +t 723 & | 78 w1 wa-fzafia Far
At & 4 Ziewr ¥ e (e —amino acid) F AR 3G AT
SAET (Non-nitrogenous) gt #l 91d &l g My aliw au
(Prosthetic group) #&d & | g Al a1 fd e—
(i) =1fF@Es A (Nucleic acid)
(ii) <sr% (Pigment)
(iif) w13fgzzza (Carbohydrates)
(iv) @fafaT (Lecithin)
(v) @rzfts (Lipid)
(vi) ERR® =w@ (Phosphoric acid) -
(1) =fed 8T (Nucleo Protein)—ga @& d FFATH
7 ARRE a1 Ha1 ¥ quar sar &, S & wfEas feda (Histone)
% dqm & w@ar ® | 98 gfiwrd  (Nucleus) qar -argdwsd (Cyto
plasm) # waT @I e 193 QAL F N F 3 gEAw@ qur G H




ga [ gaeafd sg-w@ET

T & € | gt NAT 71 91 sw-Rydaw Qar 2 a1 gew DT
W TEgfe (albumin), &t (Histone) qur fieraitq (Protamine)

T AT T F OF AY A T 2 | AIREEE A § A qapd
T R E

(1) TS wvw (H,PO,)

(2) Sto TEAT (D-ribose)

! (3) mgRazR (Pyrimydine)

(4) “187 (Purine)—(i) wfef (Adenine)
! (ii) et (Guanine)

a2 % 9a fdaw B G st ¥ oz B s
95T 2

; A QAT
(Nucleo Protein)
l
l -
|G qIEA ~IHATH AT
(Simple Protein) (Nucleic acid)

AR & fHug

(Mixture of Nucleotides)

I
I F7 Rrsg HERRE a’na

(Mixture of Nucleosides) (Phosphoric acid)
l
[ |
LT A ARAEET BT ¥R a1 Rearet A gy
(Mixture of Purine and

Pentose or deoxy pentose
Pyrimydine)

Sugar)




>

:qﬁ-‘:;agzﬁ Z+d (Nucleic acid)—

@)
Il

HO—-P —O = D-ribose — guanine

I
OH

oI

y
3N/

N
1

'Pyrimiqine

a=0

07O~y

Uracil (2,6-dioxy~
pyrimidine)

AN
CH s

2HI: IIHG
N\

I
I
O]
I
O =P—-0-D-ribose--Cytosine
I I
OH i
O

icic i =

| .
O=P—~0 —D-ribose—utracil

| I
OH

H

|
O
| .
O=:P -0 -~ D-ribose-
I
O

adenine

Cytosine (2-oxy=-6-
aminopyrimidine)

Adenine (6~aminopurine)
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(o} o (o]

" [ i
mNG TR N AT e
| CH =
HCy. O« / 20 O~ / éc\N/c\ /

SN Y N N (o]

H H H H H
Hypoxanthine Xanthine Uric acid

(6-oxypuring (2,6~ dioxypurine) (2.6.8~trioxypurine)

() @ 9dT (Chromo Protein)—3 ¢ifiq M &3 € <y
fedlT (Histone) @ur <1 a7 (Colour Group) fa# o 41g W&aT
2, & firer @ 3 8, S_—

(i) @mrafaa (Haemoglobin)

(it ) @@t (Haemocyanin)

(iif) FAf%T NAT (Chlorophyll Protein)
(iv) sAfemrze MAT (Carotenoid Protein)
(vi) saa M3 (Flavo Protein)

(3) @ER MAT ( Glyco Protein }—s&@ MdT 71 #&d €
fqad FEkEEe 1 T AU T Sar & 989 FfRe ( Mucin ) qar
s (Mucoid) St & A @ aar sl sast ( Connective
Tissuc) & qrar Strar & |

(4) @fad MAT ( Lecitho Protein )—zal =afafw ad
( Prosthetic Group )% &1 # @fgfua ( lecithin ) amE( stw@r 3 }
qfafaT oF FERRET ga7 9374 B |

(5) @rzdr MAT (Lipo Protein)—ag M @fuT (Leci-
thin) #@ezi@ (Cholesterol), ¥%f@w (Cphalin) TeafE % a4 931
Tgar 8 aur wiae® (brain) § @A SIw@r 8 1

(6) wrEHt M (Phospho Protein)—zad @ @fafaa
il % e O WERIRE e (H,PO,) qar sar & | ag M agt
WA F g g d AfEd R, Se—FdT (Cascin) qur =1
frRfea St f saw: 29 7 zeda F T S @ |

C. sgest W& ( Detived Protein )—3% & fdw §
NAT F 7t s By@ny (Partial hydrolysis) ¥ ama &t & |
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v &rgae MidT ( Coogulated Protein )—ag fidiw mif ar
< TAHEH F LU T T WA AT AT R | g6 mwAF AT A
| fsisfiare ( Dehydrogenation ) €lar 2 | 3 aft wifmei
(Reagents) & srgaagia € |
A2) 7= AT (Meta Protein) a1 w71 M1@7 (Infra Prot-
ciny—si7 ST NAT 1 a7 7w 41 TR F G4 T FA A9ET
T W R &A@ HI DAT 978 v 2 |
& A3) AT (Proteoses)—wa MAT # ¥ NAT F 9=W7
. H SI-FreAey B S R Y shifestione s dar 21 3 el % e UR
’ S TE | a3y MRENT fam (Toxic) 8 &, ?ﬁ——%ﬁi‘ﬁa‘ o
Albumose (albumin)
v (4) Ui (Peptones)—ag ARSI % Sa-RrATy g7 m1@
€W1 € | g9 TaAF afben defieerzze ( Polypeptides )
| g gy frwd-gad & |
< 3 \,,/ﬁﬁi'-ﬂ =Z%d ( Amino acids ) —wg rﬂzl?f F170 a-fFyang
l , 81 8 O o =W el s ao 9@ 2 | NfE 3 0w
sng; # gfidY (—NH.) a1 o137 (- COOH) adf wyarsnar | fra¥
' 778 TRFT 7 (amino acid) Q% g 13 Cfr awal ) g
FT atﬂ # BT ol alty A % a1g § gew R ey [ e
(ec) Fad €, ¥ 9% @A & fra¥ FRY ¢ TEH LA 77 (¢ —ami-
no acid) Fag & | T ;iﬁr;ﬁ i 863: T g @ R & g@E
| ?{ﬁm@ar%l\‘{ ' 9
| A v Qfﬁ 1\ITHZ '
h ©‘\ VRN HCH - coon
(C*-— oc — carbon atom)
FqEaR Tq (General Properties)—Mfis g (Physical
Properties)—Rfd1 srvar S, WK, o/t § geadid, Soaeq’i
. (amphoteric) qur #fa@ (Colloid) w5y F & &1 ¥ @ 947
e fa@ra® ( Common Fat Solvent ) & zig@adia &1 & | wrsei
| ( Glycine ) #1 g% 31 @it YFA) omq arar-aat ( laevorotatory )
¥ ERE
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i SO,

{
i -
K
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ket

e [ Fa€fd sfF-@Ed

S IRICED qa (Chcmical Propctties)'—-“iﬁﬁl 7vd 7 —NH,
qar —COOH @ i 3 & U 38 wva a9l QI A1 § da
AT & |

(1) T & @ afafFar (Reaction with alkali)—s= TR
T QLY G AT & A FIY AT 8
NH, — CH,-COOH+NaOH—NH,-CH, - COONa--HsO
(Glycine) (Salt.)

(Amino acid)
(2) = & & gfafar (Reaction with acid)—ag zea %
|Td G % GIY FATAT R |
NH, - CH, - COOH-+HCI-CH,-COOH
(Glycine)
NI, Cl
. (Salt)

(3) Uediew % ara affEar (Reaction with alcohol)—&fiat
T Qe T G Ok ST € |
NH, - CH, - COOH-+CH;OH——NH, - CH, - COO - CH,
(Glycine) (Methyl alcohol) (Ester) +H,O

(4) 712Z8 7FA F G4 qfiEar (Reaction with nitrous acid)—
NH,-CH,-COOH+HNO,—~HO-CH,~COOH+N,+H,O

(5) EfuAY 7ve 1 2n9@ # @am (Combination of amino
acids together) QY 7eq F Q1 AY 7T@ ¥ G A STRYLE
TR & S RfEAY o B e wYAL ¥ GO TR Deiyeerss At ¢ |
NH, - CH, -COOH —+ NH, - CH,-COOH

(Glycine) J (Glycine)
NH,~-CH,-CO-NH-CH,-COOH+H,O
(Glycyl glyciae)
(6) RPFr Zwr 1 FrargaFew At Frar s @t g |
AR (Classification)—fdt st &t il warafrs
zRzdry ¥ T a9 § feay war 2 |
1. geefes B ava (Aliphatic amino acid)
II. cifes Bt 71va (Aromatic amino acid)
III. ¥=d anafEs <@ @isq (Hetero Cyclic amino acid)




AT [ &3

- 1. weiefes offml ad (Aliphatic amino acids)

A. A9 AT NN FElEf@E #@E ( Mono aminomono-
» Carboxylic acids )
1. [ (Glycine)
2. g@iT (Alanine)
© 3. darEd (Valine)
4. @18 (Leucine)
<3, 5. =EE FE (Iso leucine)
o 6. f&dT (Serine)
7. faAm1zT (Threonine)
B. vig% WA i@ At zwed  ( Sulphur Containing amino
acids)
8. faedlw (Cystein)
9. fazargy (Cystine)
10. fafiEAga (Methionine)

—

Y W

o
e
Y“l

i C. a1 Rt e wwdlasfes WA wmd qur A% qarsew
' ( Monoamino dicarboxylic amino acids and their
amides )

11. UEqifé® 2@ (Aspartic acid)

12, QEST (Asparagine)

13. qHF 75 (Glutamic acid)
o 4 e (Glutamine)

" D. gurenda ¥ e (Basic amino acids)

‘l:.

o
: 15. @rgdl (Lysine)
o 16. gregiwat agat (Hydroxy lysine)
‘ 17. MiGAT (Arginine)
18. f&ftedta (Histidine)
i I1. dq@fes A sdd (Aromatic amino acids)
iy

: _ 19. {&1Ed Cara (Phenyl alanine)
b 20. QAT (Tyrosine)

TR T e TS T




&Y / qA"fd ShF-wET

21. TEATAE AT (Diiodo tyrosine)
22, AR 2 (Dibromo tyrosine)
23, argfFeT (Thyroxine)
III. 8= amaf¥as ofal 7w (Hetero Cyclic amino acids)
24. @%T (Tryptophane)
25. Marza (Proline)
26. grggrd D@ (Hydroxy Proline)

gFER ¥ O S A LA ol @ Qau @ eReRg ? ¥ Q)
a3 faes T nan @ ¢ '
1. A1a7aF (Essential)
2. FaTaya® (Non-esential)
Essential or Indis pensable. Nonessential or dispensable

1. Leucine 1. Alanine

2. Iso leucine 2, Aspartic acid.

3. Lysine 3. Citrulline

4. Histidine 4. Cystine

5. Metheonine 5. Glutamic acid
6. Phenyl alanine 6. Glycine

7. Threonine 7. Hydroxy Proline
8. Tryptophane 8. Proline

9. Valine 9. Serine

10. Arginine 10. Tyrosire,

BT SrRAt 1 §LFAT (Structure of Amino acids)
1A Neutral

aTHfe® (Aliphatic) ITIH,

(1) st (Glycine) H-C-COOH
l

(ec-amino acetic acid) H




I
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e [ &Y

(2) wari—alanine-( o -amino propionic acid),
NH,* CH," CH COOH
NH,

|
CH,—C—COOH

I
H

{3) 3@15?—Vlalin0—(oc amino isovaleric acid)
NH,

I
CH;—CH—C—COOH

| ]
CH, H

(4) #gdta—Leucine—( ecamino isocaproic acid)
T
CH,—CH—CH,—C—COOH

I
CH, H

(5) =zawgdiT—Isoleuicine (oc-amino-,B—methyl valeric
acid)
H NH,
CH,—CHz—-!:—CI——COOH
| b i
(6) f&@T—Serine—(o<-amino-g-hydroxy - propionic

acid. or B hydroxy alanine)
NH,

|
HO—CH,—C—COOH

l
H

— ——— e ————————
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(7) fadrea— Threonine-( o< -p-hydroxy-n-butyric acid)
H NH,

|
CH,—C—C—COOH

||
OH H

ifeE (Aromatic)
(8) fFTEd wariH—(phenyl alanme—(oc-qmmo B-phenyl
propionic acid or g-phenyl alanine) '
NH,
@’ CH,- (':.- COOH
b
(9) TrzEA—Tyrosine—[ o -amine-2 (p- hydroxy phen-

yl) propionic aicid or B-p-hydroxy phenyl alaninc]
NH,

1
Ho'@'CHz"C-COOH
L}

H
(10) fditm—Tryptophan (c¢-amino-g-indole ptoplOnlc
acid ar p-Indole alanine)
- NH:

Oi?-cm-—{:—coou
P

. H
sk @A a1 (S—Containine)
(11) f&&rE Cystine—[di (e -amino-B-thiopropionic
acid)]
NH2 NH2

I l
HOOC—C—CH,—S--S—CH,—C—COOH

| |
H H
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(12) e —Cystein—( a-amino-g-mercapto propionic
acid)
NH,

|
HS—CH,—C—COOH

l
H

(13) FrfadAEA—DMethionine ( a-aminc-v-methyl thio-
n-butyric acid)

-
CH,—S—CH,—CH,—C—COOH
- l

H

fedras® (Secondary)—
(14) Iﬁ'c‘ﬂYFT-Proline-(Pyrrolidine-z-Carbo:»;ylic acid)

CH)_C}-’I

éu, ¢H—COOH
N\,

N

N

H
(15) gregiEaa 1f’ﬁTE:Ff—Hydroxyl Prolinc-(4-hydfoxy
pytrolidine-2-Carboxylic acid or Oxyproline) a

HO—CH—_CH,

|

CH, CH—COOH
NH
TR (Acidic)
(16) Tafé® Frm—Aspattic acid-(Amino succinic acid)

‘ l
HOOC—CH,—C—COOH

l
H

AT T T e e

TSI N S

ST

Ve,

rf
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(17) dEUsig—Asparagine (8-amide of aspartic acid)
NH,

|
I
H

S

I

O

.. (18) =gzt e —Glutamic acid—( a-amino glutaric acid)
' NH,

rk_ -

I
HOOC—CH,—CH2—|C—COOH

H
(19) wgEa—Glutamine-(v-amide of Glutamic acid)
NH,
W o I L i
* NH,—C—CH 2——CH2—?—-COOH !
I : i
O H L

quIRIda (Basic)
 (20) fefedin-Histidine- (a-amino-p-imidazole propionic
acid or B-imidazole alanine)

. e e e e g
v —~

NH, f

CH 'c CHjz c|——~c_'OowH {

N NH H
~ ’

cH b
(21) =fRA—Arginine-( a-amino-§-guanido Valeric
acid)
NH,

|
NH,—C—NH—CH,—CH,—CH,—C—COOH N
|

I
NH H
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(22) @RE@—Lysine-( a-e-diamino Caproic acid)
NH,
NHz—CH,—CH,—CH,—{H,—é—COOH
b
(23) grrgredt @gdla—Hydroxy lysine—( o, E-diamine
8-hydroxy Caproic acid)
- OH NH,

| |

NH,—CH,—CH—CH,—CH,—C—COOH

I
H

(24) R T@HIT—B-alanine-(B-amino propionic acid)
NH,;—CH,—CH,—COOH
(25) wr et sgrefes weq—(v-amino butyric acid)
NH,—CH;—CH,—CH,—COOH
(26) mfafd7—Ornithine ( a, s-diamino Valeric acid)
NH,

|
NH,—CH,—CH,—C—COOH

l
H

(27) wrzf@ Citrulline—(a amino-3-carbamido valetic
acid) . -

NH;

I
NH,—CO--NH—CH,—CH,—CH,—C—COOH

|
H

[

AT T

—
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(28) i, ot @§ Al amd€ia—3,5 dibrcmo tylosine BE

Br .
pa— NH; -

1
HO'O- CH,- C- COOH
)

' H
Br

(29) @7 AR 2 1xAET—( 3-iodotyzosine)

1
1 NH:
_— \ ‘ )
-HO- <\ />- CH. - 5~ COOH Y>
NS "_{ .
1

(30) [, im {2 mRd 2R 7—3,5-diiodo tyresice
L (Iodogotgoic acid)

1 - |
! NH, :

H0-< /,\-CH,-(::-COOH' ""“'i -

’ H ;
1 |
(31) @, aie, da-f1 wad AT 3, 5, 3'=Triicdo thy- |
ronine) ' ‘

NH.
O O‘< > CH. - C CCOH

(32) W{(ﬁﬂﬂ—-’fhy‘toxmc-(g, 5, 37, §'-tetra icdo

thyronine)

NH:

HO- @ /\ > CH;- c COOH




NAT [ 2ot

(33) B gregrdt fqrg@ @@T—Dihydroxy  phenyl
alanine) .

OH
NH,
HO CHE—C—COOH

H

- el € Er




Yy UhTal G2ATUT

(Photosynthesis)

q 9 ¥ Frlkngeg ¥ faly FwE 1 TFY R

. L,

(Photosynthesis) ¥&% € | ¥@ %7 added ¥ awmws

5 Sefkaq ¥ argawa ¥ s sigmae (CO,) am 4T ¥ art
(H,0) a%< a3y gt W (Gafa) @ gaar ¥ FEEsed o
falw 7@ ¥, qar maed (O,) e art Fwad €1

qRumaT (defenition)—N1T YYASY T8 TFA g e g
A s & veaar ¥ @d % vy H sofeua F oA admEERe

(CO,)aur qrt (H,O) & €1 71 T HeA1 WIS (FrElaEReE)

cicl

STy GRaw saifag @ aig w16 (Factors  affecting
photosynthesis)—@ig gasy fre sRe! @ flt w2 R ¢

(1) marw (Light)

(2) frite (Pigment)

(3) #r T wEEEs (CO,)

(4) art (H,0)

(5) arsw (Temperature)

(6) wwixw qur feewigH (Enzyme and CoenzyIre).

gE@ (Light)— & % swq & fe-fa adn @eaw (wave
length) 1 &l el &1 3 faxd QY ¥ fandiz e wag (bundle)
a1 gfeat (Packet) ¥ &9 3 Tifea &1 €1 w7 gfedl # sef (cnergy)
4l & 6y 5@ (Caloty) ¥ ngfga &@ & | fa-faw atan @

( wave length ) 9 faxql 3 gt % fam-fow sul (enrgy) %} ATy

i At R |




-
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et #t ada Tt g # e L
SEZIEy I A FAA F A
(Wave length (Colour (Rays Einstein
of rays) of rays) in Calories)
750 1817 @ra (Deep red) 38,120
650 @@ (Red) 43,980
620 ar (Orange) 46,100
530 &0 (Green) 53,930
440 At (Blue) 64,970
410 art (Violet) 69,730

ssﬁ g37q (Encrgy relation)—Y#1q €3Q7U % 567 § Qb *
fm-z af % Gt A Gifte WA & | 98 Mg atg @ (wave

length) qur fIndz & g€ (ty pe) F HIE FT 247 8, W FAfeATR

(Carotenoid) #1 Mwy FAfEw ¥ =#fas darg | 75 Y @

7% 7 & (& PARearae o7t Qi a0 IR wgE A 2 2

8 | 59% ard &) 4y NG Mad e MM R @ 5t ad ®
IHT W VAT 71 3, frad FaAf%a-T (Chlorophyll-a) &1 Wy
FRIET-4 (Chlorophyll-b) ¥ &®! =fys &ar 8 | @@ (Red)
a1 1@ (blue) aTF TFary A1 Bl #1 YU FFT AT TR A
et § wfys Sar @, gl €7 PRl F swRafly § ww §@R

AfuF g & |
@A a1g  (Quantum theory)—qdl ¥ e g FRQ@

& WY (absorption) aur IS (emission) @R A& dar
IR% G ad) SEsia § It @ oamr fifiEw @ d (R e
(Quantum) F&d & | g&% UsE! § 98 a1 o e & % 3af S0 aﬂw
quT SEIT FAET F 0 derr A ar g |

At & e sqf g sl A e € | oY oF FTEs
(X ©F WA (Binstein) # Fe3 &) ¥ zadt sof 7 ot
P SHT €YATT T ET W A% AT 8% | 5EY dyaNy B 96 3
Tl (H,0) @ar @ fed smwiiw (O,) aar agghiww (H,)
garg | ¥ wRfafE (photolysis) #ad & | ARENT A&t ¥ A&
freq @t @ a1 GRS FET SRHFEIRS W WITRA (reduce)

P




T e

oy | FEafd sha-TEET

b FrElgEReE amar @ | Rk (Photolyais) % s ¥
T e (3 quanta energy) F1 Hiaw@FAr it & fr@d 112,000
AT A | WAEESE B uw Ay W@ ¥ Py § FET IR
wREe (CO,) am ot (H,0) 13% % & 7@ . &, 7
FAfRESE F ¢ AY F fraly & 672,000 3@iQ 3 FE@TaTad &
6 CO,+6 HyO+4672,000 Calories———>CygH;,04+604
2 H,O+4-112,000 Caloties—— —4H-+0,
(Photolysis)
: 4H or 4HY+4e”
(H*=Proton, e=clectron)
| % qRifer 9 fe@ afafem (Hill reaction) it #&3 €1
fmde (Pigment)—ddt ¥ =) ge1 fGndz o o €, S (%
fam - |
(1) TAR-T (Chlorophyll-a) CH,,N,O; Mg
IR gFaAL
(2) F@RfFE-dt (Chlotophyll-b) Cy H,N,Op Mg
It RgFa )

[ 2% 13

(

-
PO

(3) AT (Carotein) CyoHys
IR FF A E
(4) @ (Xanthophyll) C¢H;60,
CEILIRREE R 4

Frd (Function)—¥ findiz g#rw s« (Light encrgy) i
Qi < 7% w@ati® 9ot (Chemical energy) & aga 3 € |
# s (Photolysis) gat wEmti® =i % g dare | 7af
fRifefE & e @7 e @ AawEEar ad g R 3 fanle
8 ¥ 10 Tl 391 Qiftd #4Q &, frawr #07 30% & wrals st
& oftaféa & arar 8 | ¥ % g8 gHaT A ST AfdE gw@r (Thermo
dynamic efficiency) #&a € |

Chl4-nhv—~————Chl ¥ H{lv .

Chl * ———Chl +4CE

Chl=Chlorophyll; Chl # = excited Chlotophyll; nhv =
 numter of quanta; fhv=fluorescent quanta; CE=Chcmical
enzrgy, h=Plank’s Constant; V=Frequency of light, _ -.

S ———— e

e
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- qrawd (Temperature)—qQ§t § @ afafrmd @ d F o
%3 [Mit=a aoer WAl AN ¥ @ & fhed s srlagge
fiaig A nfd @7 a1 avx et @@ |
TFATEH QAT HoFdgd (Enzyne and Coenzyme)—sal-
gEge ¥ fMalg § o ft wEle sfted Od € 3 e aEfs 3w
(organic Catalyst) % g &xil & ¥ wwaraw (enzyme) F&d & | TF
TN OF @ 9FR F s @ sdfa W o 8, g fm-fim
afafear faa-fvm eEw % gu AR Qar 8 ) weigd 0T ¥ wi
Fér € Mas Brrdiaar o =&t (Non-Proteinaceous)
qz1d F e fde 7t @ f¥ Aesmgm (Coenzyme) #8811 F5
QEATLER H AT e 8—
(1) FRf@s (Phospho rylase)
(2) srergaFes (Phosphogluco mutase)
(3) rER ¥ Ing@aes (Phosphohexo isomerase)
(4) 338 =1¥ w18 (Hexose diphosphatasc)
(5) wedraw (Aldolase)
(6) =@M (Isomerase)
THIN TIAeW T T6T (Mechanism of Photosynthesis)-—
Ty dyaw # gfafEE ) %99 (Phases ) ¥ Xt @ S fS
fam 3— ‘
(1) 7%ra & (Light phase)—edgm FRfFa 9ma sS4l
9 wrafs sut ¥ wadt 8, fed @y o (H,0) aegea (H,)
aur FEdsT (O,) # g2 war & | 58 frar f fdifwfe (Photolysis)
77 § | T-z-¥7@ (A.A. Benson) aar e, &kt (M. Calvin)
¥ WER 48 gE5iaT HeHl-dgF e (a Lipoic acid) # s@®Rd
Xl & S 6 eRwER aEgfET Ffsadezges (Diphospho Pyridine
nucleotide=DPN) ¥ &4/ &% HeHl-0ZF 0@ qu1 HIFA
315 SN T sgfadieigs (Reduced diphospho Pyridine
nucleotide=DPNH,) st 8 |
(2) maFR % (Darkphase)—¥E &5 # zE7 € REAEE
(CO,) fux (fix) ar 8 | W =asr gfafmar (Datk reaction) 3t




"

o
ERRI 0% | g SF-@ET

EERIE w2 §, wif QA F wET o wwEeE Ru @R F fag A S I
SR sragaaar 7 axit | waT w1 q wva (Fate) dvdadt sw@a (4C)
: Ay FdT 1 wEERE (MCO,) A ggEal § HeAda fFAr aar
| I8 9§ o ¥ A far mar & 0 FEa SIg ATRIE, qrt aar
IR — 1:5-818 ®1€hz (Ribulose-1:5-diphosphatc) AT Fdqm
1 W s—GeRiaaRs wea s § | e Fda (1'C) Fafa(as
.' ("COOH) ai # war & | 3-wenfaais 7= fi efedifaT Z%
®e%e (Adenosine triphosphate = ATP) Y QM F& 13- L
FRAAFaRs T (1:5—diphosphoglyccric acid) =amar & & |
DPNH, ¥ i 55 ;-wrenfmawarzarss, D.P.N qu1 s
st (H,PO,) 7/ & | AEAAS (e F g 3—Hhed faaa-
Ratge &1 o5 W % aeamdl R wEke § A rar & |
: T R -G eeweaye dar et argnd R FHERE
i QT G FF '{3?276[—-—1,6—31% HEhe A1 & | ﬁqim_-—l,é-
| 318 HEhe, BRAIS-STE-— RIS R ¥ a0 FRIA-G-AHE I
FRARF T (HaPO,) ¥ 72 amar & | Rede—6-wde % 3§ #Y
| ¥ = qu A Y qEAN s—-wehe awar @ ¥ eft i
: eI F g a £t & age At (Plant cells) # quar

o e & |

P ST g F N au) HeER 4 A G w3 Asfia
n T 1 gwar 8—

C (1) s sfafFar (Light reaction)

R

R | S :

; Ch‘.’ + ‘/T + H20 ___)chL.*. ., - '/-20'1.

! S SH sH

v (Lipoic acid)

| ot - (Reduced Lipoic acid)

(6, 8, thioctic acid)

—



gFT YNy [ Loe

d : I/\l/n | R
HOPN —s o '/j/ 4 DPNH,
S

SH SH

(Reduced diphospho pyridine

nucleotide)
(2) wiasR sfafEar (Dark reaction)
Fr (|JH,OH CH,OPO,H,
C=0 C=0
| +ATP | +ADP
CHOH —m—— CHOH
I |
C|HOH . CHOH
l
3 CH,OPOH, CH,OPO,H,
(Ribulose —5 —Phosphate) ~ (Ribulosc - 1:5 — diphosphate).

CH,OPO,H, CH.OPO,H,

l
é:O CHOH
| l
CHOH+-CO;+H,0 ————COOH

4

4HOH COOH

|
JH,OPO,H, CHOH

l
(Ribulose — 135 — diphosphate) CH,OPO;H,
(3 — Phosphoglyceric acid)

CIH,OPO,H, CH,OPO,H
|
\, HCOH-ATP HCOH 4 ADP
» - |
\ COOH COOPO,Hs

* (3 —Phosphoglyceric acid) 133 — diphospho glyceric acid.




Rom | IR SHT-E@EA
CH:0PO;H: (IIH,OPOSH, 4
| 3
HCOH+DPNH,;————~HCOH-+DPN+ H,PO,
I ~ |
COOPOH, CHO Phosphonc acid.
(1:3 —diphosphoglyceric acid)  3-Pnospho glyceraldehyde.
CH2OPO,H: CH:OPO,H,
| ——— ] |
HCOH +———— C=0
l é i
CHO H,OH |
«(3 = Phosphoglyceral dehyde) (Dihydroxy acetone phosphate)
CH:OPO,H: (iHO CH:OPO;H,
I | I
C=0 +HCOH —_ c|=o
| —
CH2:0H éH,OPO,H, HOCH ‘ :
(3-P.G.) | i
(D. H. A.P.) HCOH '
HCOH
I
CH:20PO,H
(Fructose — 1:6 — diphosphate)
CIH,OPO,Hg CH,OH
¢=0 Lo
| -
HOCIIH +ADP———— HOCH +ATP _
H(IJOH HCOH
i
H?OH HCOH
|
CH:0OPO,H, CH,OPO,H, .
(F—1:6—di—P) (Fructose—6—phosphate.)

% QAR RERIT — 6 — W%mzm%méam artﬁvm
%nﬁﬁ?ﬁ-s—wﬁnamél *



SHY AR | (0%

. %™ #1 #7347 (Starch Formation)t—
CH:0H CHO

| |
C=0 HCOH
l _— |
HOICH ———— HOCH
!
HCOH ‘ HCOH
N T
HCOH HCOH
l |
CH;OPO,H, CHzOPO,H,
(F-6-P) (Glucose — 6~ Phosphate.)
CHO COPO,H,
l l
HCOH HCOH
| l
HOCH — HOCH
I — |
HCOH _ HCOH
l |
HCOH HCOH
|
CH2:0PO,H, éHzOH
(G-6-P) (G-1-P)
| CcoPo,H,
l
HCOH
l
HOCH
n | +n ADP
HCOH ~ Starch-+n ATP
| ~
HCOH
|
CH,OH




o | aawfa sftg-EEq

&
LIA ~ § — TR fmig (Formation of Ribulose -
s —Phosphate) :— -
CH,OH CHO CIH.OH
(! =0 H(liOH C=0
+ |
HOC'IH CHO ——-—-»HCIIOH HOCH
| D l
HCOH +HéOH CH,OPO,H, HCOH
l é (Erythrose —4— | _
HCOH H,OPO,H,  Phosphate) CH,OPO3H,
| (3-P.G.) (Xylulose — §—
CH,OPO3H3 phosphate)
(F-6-P) '
CH,OH ("iH,OH
Cll=0 Ci: O
l —_—
HOCH — HCIOH =
| _
HCOH HCIIOH
|
CH,0OPO3H, CH,0PO;H:
(X-5-P) (Ribulose — 5 — Phosphate)
CHO CH,OPO,H, CH:OPO,H:
| | I
HCOH C=0 C=0
| + —_— ]
HCOH CH,OH ~———HOCH
| |
CH:OPO,H, (D.H.AP.) HCOH
(E-4-P) ' |
HCOH
I
HCOH
I
CH,OPO,H,
(Sedohep tulose — 137 -

diphosphate.) -




qHTT RN/ 112

CH.OPO,H:
é: 0] CHO CIZH,OH
' |
HO(,:H CHO HCOH C=0

I | | l
HCOH +4HCOH ————HCOH + HOCH

g e s

| | | |
HICOH CH,OPO,H, HCOH HCOH

| (3-P. G) . |
HCOH CH,OPOQ,H, = CH,OPQ,H,
¢ (Ribose~5 = (X~5-p)
CH,OPO,H, phosphate)
(S-17-di-p)
CHO CH,OH
l
HAOH Ci=0
HClIOH H('IOH
| —
HCOH H(|:OH
I K S I
CH,OPO,H, CH,OPO,H,
, (R-5-P) (Ribulose — § — Phospbate)
(P. G=Phospho glyceraldehyde; DHAP=dihydroxy

. acetoac phosphate; F=fructosc; G=Glncose; ATP=Aden-
osine triphosphate; ADP = Adenosine diphosphate; E =
Erythrose; X=Xylulose; R=Ribose § = Sedoheptulose;

~ PG.A =Phosphogyceric actd.)

< SFHI HIRYYW HT U (Summaty of Photosynthesis) :—

(A)—xarw gfafFr (Light raction)

(1) (Chlorophyll)+-(Light)—(Active chlorophyll)

+ Water R duced
(2) Acnvc Chlorophyll+ c—Lipoic acid uce

Lipoic acid +Oxygoa+Chlorophyll.




QR [ FrEiy SftT-wE
(5) Reduced Lipoic acid-+ DPN————Lipoic +DPNH, i

acid

(B)—s=iawr afafar (Dark reaction);
(1) Ribulose — 5 = P4+ ATP——Ribulose~1 5 di—P-+ADP
(2) Ribulose~1:5 —di—P+CO,+H,;O0——3 ~-P. G.A
(3) 3-P.G.A+ ATP «~————>133-di—-P. G. A.
4)1:3—diP.G.A ——3 P.G+DPN+H; PO,

+DP N H,
(5)3-P. G. »D. H. A. P.
6 3-p.G+D.H.AP ————F-1:6-di-P
(7 F-12 6—di—P 4+ ADP — —F-06=P+ATP
Starch
® F-6-P  ——— = _Ribuiose—5 —P
a9 fasiy (Starch Formation). '
() F=6-P — G-6-P
(10) G-6-P - >G—-1-P

4+nADP

(11) n (G—1—P) -
qrE—s —erene & fmig ( Ribulose—3 ~Phosphate

Formation) :—
(1) F—6—P+3—P. G. «———>E—4-P+X-5-P
(2) X—5-P “ ——Ribulose — s—Phosphatc
(3) E-5-P+4D.H. A. P * »S—1: 7—-di-P
(4) S=13 7—~di__——P+ 3—P. G. +—R—5 —P+X~-5-p
)R-5-p  «—— —>Ribulose—~§ — phospate

e — __'.__m*?;’

—Starch+n AT P 4 r



I TZAYI &
(Fat Synthesis)

'q?’rﬂ ¥ qa7 9g7d a7 19 9 & F w9 ¥ @3 &, avg

I FHANT At T a1 Aa Qar @ | Nt 7 787 dy@Tw

Jafewa acF (Genetical factor) g wifda dar 8 | fa-fra st

3 qg I o arar Sar 8 fed wrg gar 7 feiy fafm Q)

i St & | @ ot qafaww (Environmental) #} g3 ¥ 397 fralg «

T qear @ | W—R A § =wfys: mwdan gar (EHighly -

unsaturated fat) 3qar & | Far @t bl ¥ qrar star & 9=eg TaF AT
» Qtqur Rt F Fra-fa =t o e A R, S At qur @l ¥
ga7 A4 qrar st |
97 YA9Q %{ﬂ‘fﬁ]‘gﬁ@ & 39=q (Catabolism) g &xar g1
s o Q) 7 aar AT W A ] A FElagdeE A A g
2 @i & | At ¥ 997 G389 ¥ A9 ara sl @ e aa §
forre e ST @waT 8, A 66 e d—

(1) Rergu@ dxa7w (Glycerol Synthesis)

(2) Fdia v @vawy (Fatty acid Synthesis)

() fggae aur q@lw Zw@at & 40 ( Combination of
glycerol and fatty acids)

figaua dxaaw (Glycerol Syhthesis)—qgt & &3 al-
SIEeE # S(9q Qg A ) 5ER F FEAT W ( Triose
phosphate ) s &1 & | ¥ mAm  3—-%ea Fawafass
(3—phospho glyceraldehyde) aur erdggrl TREA wEhe
( Dihydroxy acetone phosphate) #&gad & | ¥ At AT FeHe
TR & 1 fgad qar FERRE o § g am 8 | & ak-
Bt ) e s ¥ el fmr s awar 8—

e
oy v
B




v

1Y | FAE SiE-EEA

Starch, Glucosc ot fructose+ ATP :chosc phosphate

Hexosc phosphate___ Dihydsoxy acetone phosphate

—

3—phospho glyceraldehyde. ‘

CH,0H CH,OH CH,OH
| +2H | +H,0 |
C=0 —» CHOH ., CHOH +H,PO,

— — | Phosphotic

|
CH,O POH,
(Dihydroxy acetone (3-—Phospho (Glycerol)
Phosphate) glycerol)
CHO CH,OH CH,OH |
42H | +H:20 | !
——— CHOH ——~CHOH + PO,
~—— | (Phosphoric acid)
CH,OH ' T

Sl

CHOH

ClH,OPO:,H, CH,OPO,H,
(5——Phosphoglycem1 (3—Phospho- (Glycerol)
dchyde) glycerol)
78 v aeTa—( Fatty acid synthesis )—TE (g
ar AT g8 et § AR F0A Al i gen @q (Bven)
2t 2, TafAE a8 A e Sl & qdig T Q) AET T
i P § aAT R, FrEd eRizafeage (Acetaldehyde) AT cfafes
sree 6 A G (Derivative) Al afd €1 &3 Fralarz3ed
IR (n:etubolism) qat & Qar & d qEEEF T (Pyruvic
acid) 7% afEFTHl F RE@ AT 3 frad ) FEA WA A1 Afw
efazarzass, TE CeRed a0 cfufes wa e & | WR I
T Tt W EYaNy e Al A 2, frad ey fra-f@ .
(theories) afad ¥ o B5 fe d— :
(1) CEETE G A1X (Aldol condensation theoty)—gd A%
% maar FalaEge ¥ uieaEaRE 3 fata dat ?, fFa% Q@ 7Y
g (condense) Fh TRETE T &, ot 6 = F dlq T Faga o

—~——

| _
CH,O PO,H, CH,0OH acid) =

sare | .
a0

A



TG FXAG / g9,
—>Acetaldehyde

Carbohydrate-—-->Pyruvic acid—

ndensation
2CH,CHO T  CH, CHOHCH,cHO
(Acctaldehydc)

(Aldol)
CH,CH(XP(IiCII;I,,CHO —_—— CH,CHECH,COOH
Ido

utyric acid)

ha fhge
(Emil Fisher)  ag qarar fis dearg FAAN Y s AY A9
AT W G ¥ qus iy TG @ s E e

AR, FAIRY qup q99q: RErgafiaag (deh
F afifenwt g 439 q91 Hdgq q4ig =5 dl w5 By
M F AT 37 7417 Al F Prala iy 9ilq 74t
VAT 1 9EqT §: ¥ g (multiple) 74 # |

(3) T G397 ey AFRY ( Hexose condensation
) B-oxidation) —zg 77z 3 B & a1 g ¥ quqs ¢

1 ot @ far & 2, arr-dag ST 38 el a4t Frafag qard |
FTd w147 qeang st 4 N § 5 qus ag &1 q1¢( Knoop )
AT FAZATR 5 17 qeiy LS B gl 7 derr §;
FATFAH R, F ey AEARY B qrey qqy fras arer @) gy
TG %7 o (e 13

ydrogenation)
RUEZE RS xq
& fT Fda

Condcns:m'on
3 Hexose (6¢)——— —Stearic acid (18¢)
CH, (fH, C'ZH, CH,
| |
(CH’)I‘ (CHZ)[G (CH’)I‘ + COOH
+0, | +HOH | -
8 CH, —, C=0 ——, COOH
[ -H, | (Palmitic acid) (Acetic acid)
o CH, CH,

|
COOH COOH
(Stearic acid) (B-Keto stearic ac'd)




———————
. - 7 —
@ - .

R SR

- - Pd
T T g e e X e

——

3 /a

NP -

R

(PO e

o

~—

i
8 | R - l
CH, (|3H, : Cle (‘:H, |
(éH2>13 - (CH2)12 (CHg)la + COQH .
\ +0, | +HOH | (Acetic acid)
ﬁ CHB — C= O —--—-—>COO
| - ~H, | (Myristic
a (iH, CH, acid)
l .
COOH COOH
(Palmitic acid) (B—~Keto P
_ palmitic acid)
(4) Bdwaferise 718 ( Crotonaldehyde Theory )—aresit,
(Smedly) aur sa% @fudl 3 3z sq1al 5 cfeeafeggs aur acis
wie TE § gaw e ol ST Ty T AEE (R 91,
s wiw) s €, fGed 8 ol [ew @17 ¥ auw wEifwaw
T B oaiE gy RAafeelnE swar g1 g8 mdaakase 8

sedtg =val F falg Oar 8 | | , ,
Carbohydiate —— —> Pyruvic acid ———> Acetaldehyde
i CHSCHO—{-CH&O-COOH——»COOHCH,CH,COCOOH ‘
(Acetaldchyde) (Pyruvic acid) (o —Keto glutaric acid) .

Carboxylase.
—————>CH,~CH=CH-CHO

~H,0 (Crotonaldehyde)
CH, - CH=CH - CHO———CH,~CH= CH-COOH
(Crotonaldehyde) (Crotonic acid)

a —Keto glutaric acid

+2H

,CH,—CH,-CH,~COOH  *

Crotonic acid
(Butyric acid)

(ii) Crotonaldehyde-+Pyruvic acid——sa~Ketcnic acid |
— ————~>Cagroic acid)

frque qur ad@ wwal &1 @4 (Combination of glye- -
erol and Fatty acids)] \

qdt & faeua aar 3617 el w1 Falg 3 F @@ Y Ane
¥ @S CEIH F 0 G40 9% 997 8@ € | N



B

g7 AT/ X
’(inOH
CHOH + RCOOH Lipase CHzOCOR
“+ —
‘CH,;0OH R’'COOH CHOCOUR’
+ I + 3H:0
R* COOH CH,0CO R’
(Glycerol) Fatty acids (Fat)
CH,OH '
AHOH + 3 C;,H;;COOH Lipase (|:H30COC15H31
—_———
-AH,OH (Palmitic acid) CHOCOC,Hy; +3H.0
l
CH,OCOC,;H,,
(Tripalmitin)

CH,OH C,H,COOH (Butyric acid)  « CH,OCOG,H,

. + .
* CHOH +C,,H,,COOH(Palmitic acid)—8 CHOCOC,H,,

‘ + 3Hso

| + I
CH,OH C,,H,, COOH (Stearic acid) o’ CH,OCOC,,H,;
(¢ —Butyro, B-Palmito o’ — Stearin)
T9r §IRTY @7 QU (Summary of Fat Syathesis)—
(1) fgaue gvamy (Glycerol Synthesis)
: +ATP.
‘Carbohydrate, — ———> Dihydroxyacetone phosphate
glucose or +
Fructose J 3=Phospho glyceroldehyde
Dihydroxyacetone ————>3-Phosphoglycerol
phosphate

3—Phospho glycerol——»Glycerol-+-Phosphoric acid

(2) 7817 Wew deq1q (Fatty acid Syathesis)—
(i) weera dg7T a1 (Aldo' Condensation Theory)—
Carbohydrate———Pyruvic acid——>Acetaldehyde.

Condensation .
———Aldol—Butyric acid (Fatty
acid)

2 Acetaldehyde —

- B T RTINS
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1
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3
13

Q¢ | gl Hg-w@rgT

(i) ¥7 g9 a8 (Hexose Condensation Theoty)—
3 Hexose——Compound with 18 C,——Stearic acid.

(iif) 37T G dizy =eday a5 (Hexose Condensation
p-oxidation theory)

B-oxidation
3 Hexose——Stearic acid ————— 8- Keto Stearic acid

HOH

B —Keto stearic acid —-—>Palmitic acid-FAcetic acid

HOH
Palmitic——>g-Keto palmitic acid——>Myristic acid
acid + Acetic acid

(iv) Mdmafegree arg (Crotonaldehyde theory)—
Carbohydrate——Pyruvic acid—>Acetaldehyde

Acetaldehyde--Pyruvic acid——a Ketoglutaric acid
——>Crotonaldehyde *.

Crotonaldehyde——>Crotonic acid—>Butyric acid
(3) Glycerol+3 fatty acids——Fat or Oils.

— O G




el AT \9

(Protein Synthesis)

rﬁ*fft & M dyanw Q TFR & arggemt (Nitrogenous)
Afaert g S & < e Fre €—
(1) ¥ =@ (Amino acids)
(2) aTEEd (Amides)—@Usla (Asparagine) T
wqerHlT (Glutamine)

¥ qgrd et F wHEECTF AT U FAGEEF ST

(metabolisn:) ¥ St (Product) % qweq® g4 ¥ 373 & | ¥
Zvql aur Carge & dqw ¥ Srdteerge (dipeptide), fieiuergE
(Polypeptide), 3% (Peptone), MfEzasi(Proteoses) au #d §
NAT & Fraty =@ € | NAT dyavg § A et afbeEEt |
quit ¥ e fFar it agar 8 — |
(1) AEze (NO;) F QG R AN I HATRY
(Absorption and reduction of Nitrate)—
(2) ¥ zmat w1 Gw@mq (Synthesis of Amino
‘ acids)—
(3) =1§ feerge 1 fAmia (Formation of Dipeptide)
(4) =1i¥erge § M @ fqaig (Formation of Pro-
tin from dipeptide)—

(1) A3 (NO,) 1 el gy T qur FQ (Absor-
ption and reduction of NO, by plants)—Y =@ q@ VA

(oot hairs) gy far ¥ rege (N 63) qur wAfaaa (Nlth) A

0 w@ & | EF 9= 153 HOHGEQ T 8, I& HIRY
(Reduction) it & =1 7t % gy okl F ARFIN I Qa1 |




e .

g e

NO———>NO;——NH,0H——NH,
(Nitrate) (Nitrite) (Hydroxylamine) (Ammonia)
(2) ¥t Tl @ GRAF (Synthesis of amino acids)—
Qe ¥ @R FAleRied & SNTEAT (metabolism) gt AT
e SR 757 ¥ FafE wew mid &9 € | 3 #9f% 7| (Organic
acids) grggifed G a1 FMFAT ¥ @0 w0 YD = A € |
TP §CT_FAMT W5d (organic acids) AT € ¢
(i) arzafEs @w@ (Pyruvic acid)
(i) =re BRRF F (Oxalo acetic acid)
(iii) =re®r 2 7Y2RF v (a—Kero glutaric acid)
(iv) ¥gARF 77 (Fumaric acid)
(i) wg=f¥® =w@ (Pyruvic acid) ¥ ¥ zow &1 fratg—
NLEAE AFT 99 FANFAT ¥ G0 Far 2 @ @i (Alanine)
7T § <1 6 oF TFR &1 QR e

CIH3 CI:HS

CE= 0] +NHaf">CHNHz +30,
[ |

COOH COOH

(Pyruvic acid)  (Alanine)
(ii) =rada cfifes ww@ (Oxalo acetic acid) ¥ ¥R wea
& frafgadl qifks oy grEgifea oAlT §AW w05 -
Y affafi® we@ (Ozimino succinic acid) aam@r & st Faska
(reduce) % Yearfim ey & agaar & | Yenifew sv@ AR ¥
g 0 Qe garge A € |

C'IOOH COOH

- |

C=0 . C=NOH +4H
| +NH,OH —— |

CH, - (Hydroxylamine) CH, -H,O
I

COOH ' COOH

(Oxalo acetic acid) (Oximino Succinic acid)




M ey / 2R

(I“OOH COOH
l
“CIHNH, +NH, CHNH,
— |
CH, (Asparginase) CH, +H.0
l g l
COOH CONH,
(L-Aspattic acid) (Asparagine
(Amide)

(ili) 7w #A PRs 7= (e—Ketoglutaric acid) ¥
R e &1 Flo—ad wew 99 RE T ¥ A daa
Fdl 8 @Y 85 99 TgMs T (Glutamic acid) qur g3 § G-
=l (Glutamine) gage qmar 2 ; :

COOH COOH CONH,
I ' l l
CH, CH, CH,
l +NH8;_%Oz ' +NH33-H30 l
2 — CH, — CH,
| (Glutamic acid | |
C=0 dehydrogenas e) CHNH, CHNH,
| [ - |
COOH . ‘COOH COOH
(a—Keto glutaric acid) (Glutamic acid) (Glutamine)
(Amino acid) (Amide)

(iv) wgika =9t (Fumaric acid) ¥ BFMY afvs #7 frafg—

FART o0 M wAEE ¥ e WD AP me auT TAIEE

T R |

COOH COOH : ?ONH,

l l ‘

CH CH, CH,

I +NH, | +NH,

CH —— CIIHNHz )-; (iHNH,

| (Aspartase) (Asparaginase '

COOH P COOH : COOH

{(Fumaric acid) (Aspartic acid) (Aspatagine)
(Amino acid) (Amide)

29 ek et
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R/ F@ SF-wEA

(3) srE¥eeree @ faiy (Formation of Dipeptide)—Rf
s § CATES 3 WA qur @amraa (Basic) M @A F IRY I TH
et ¥ @dm v € | 7@ wfafer QB (-NH,) aur st
(- COOH) & wey it & qur g% At S 39 (bond) a7aT 8, S¥
Yezrge a9 (Peptide bond or Peptide linkage) Fga & | 331&W

3 T 7 <) Wredld U e GRET @A _Aa € Q1 el

AT aar g |

NH,-CH,-COOH + NH,-CH,~COOH
(Glycine) ' (Glycine)

|
II ~H,0

v
NH, - CH, - CO-NH-CH,-COOH
(Glucyl glycine)
(A. Dipeptide)

(4) Tr¥<rge § MAT F fmig (Formation of Protein
from dipeptide) —7aft A7 F faalg ¥ ak Fod &1 ¥ wee 7d
R a1 ol qg waAE i star & 6 eri¥ergs @A s LA meat ¥
g &CH Qi Tearg, qiA) Tree ¥ 33, 3T ¥ NN} aqr
siq § AN ¥ MAT 3E Sar 8 | Fad afifend o &
SuRad}d &t € |

Dipeptide—Polypeptide—Peptone—Proteoses—Protein

AETT GIRTW FT AU (Summary of Protein Synthesis)=
(1) Trgdz & A9t g WY qUT JIRY (Absorption and
reduction of Nitrate by Plants)—

Nitrate——>Nitrite——Hydroxyl amine——>Ammonia
(2) A1 et 1 4@ (Synthesis of Aminoacids)—

T QR s Nt F i wdfrs sect ¥ ST 8
() Pyruvic acid4-Ammonia——>Alanine4-Oxygen.

-
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(ii) Oxaloacetlc ac1d+Hydroxylam1ne—->0x1m1no-
succinic acid..

| +f-IHO
l— 2
+NH,
Asparagine <—————— L-Aspartic acid
Amide) (Amino acid)
+NH,, - 30
(iii) a-Ketoglutaric acid iy >»Glutamic acid
+NH,,~H,0
Glutamic acid — Glutamine.
(Amino acid) (Amide)
+NH, +NH,

(iv) Fumaric acid——> Aspartic acid———>Asparagine..

(Amino acid) (Amide)
(3) si¥ergE 1 fafy (Formation of dipeptide)—
—H,0
Glycine+Glycine ———>Glycyl glycine (Dlpeptlde)
(4) 9 =1 fraig (Formation of Protein)— |
Dipeptide—>Polypeptide—>Peptone—Proteoses—>Protein.

—— © G

e e

:
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. - -\ §
T | qiel § FEigeg ¢ H1 SuTI=a=
(Carbohydrate metabolism in Plants)
T 7 argfga =w@ % (Kreb citric acid Cycle)

Starch + A.°(. P

Phosphorylase
\’,—ADP

Glucose-I-Phosphate
)"Phosphoglucomutase

Phosphatase

Glucosc-6-Phosphate  Hexokinase Glucose+H,PO,
e

Phosphohexoisomerase

Phosphatase .Fructose4-H,PO,

M —_—
Fructose-6-Phosphate H xokinase

Fructose-1, 6-diphosphate
Aldolase

’

“Dihydroxy acetone Issomerase! 3—Photphoglyceraldehyde
» Phosphate

1, 3—diphosphoglyceraldehyde

Diphosphoglyceraldehyde
dehydrogenase

1, 3, diphosphoglyceric acid

hospho corboxyl
transphosphorylase

3—Phosphoglyceric acid
Phosphoglyceromutase

2—Phosphoglyceric acid

enolase
.enol-phospho pyruvic acid
Phospho-enol
.- transphosphorylase

‘Pyruvic acid



).

i

et % FElgRGeE w SIWEAA [ RS

+CO, ___

Ozalosuccinic Acid —z = Pyruvic aad
\ —-CO, J
—2H
Malic dehydrogenase
Cls—aconitic acd 129 _ Citric Acid
Aconiase
+H,0
| Aconitase
A . CREB— SN
Malic acid kARC[iBD CCYIEE%ZC Iso—citric acid
1 - 2H
—i.'HzC) Tsocitric
3 Fumerase dehydrogenase v
Fumaric acid Oxalosuccinic aciil
l——zH —CO,
Succinic —H Ozxalesuccinic
chydrogenase -—Cb, decarboyylase
Succinic acid __ -+H,0 x—Ketoglutaric

& -Ketoglutaric delylrogenase

acid

v a3 a4 T

o

fi

AT
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ATP-ADP
Phosphorylase _
(23%)
H:-OPO(OH): °
s (77%)
N ' ' \
- i OH | |
Glucose-1-phosphate
(2)< 6%) || (54 %) Phosphoglucomutase ++ Ma* ¥ / |
CH:0PO(OH):
ATP~ADP H
Hexokinsse
H-OH
]
. 1 \—“/—/ Hb L] .
H  OH (3) B OH A
Glucose Glucose-6-phosphate
(70%) |L(30%) Isomerase

(HO):OPOCH: _O OH

ATP '<Hl Hi ;
Fructosc Hexokinase L I ; ’ CH.OH

Phosphatav OH H

Fructose-6-phosphate

ATP
Phosphohexokinase

Fructose.1,6-diphosphate
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b
( ) (i‘,HzOPO(OH),
6 (2) C=0
HO):OPOH:C O, OH
o) Aldolase (3) CH:OH
5CH :HO 2 . ¢ Dihydroxyacetone phosphate
: . M S R
E‘ H N 3?HgOP‘O(OH’); ﬂ Isomerase
OH  H (4) CHO
Fructose-1,6-diphosphate (5) CHOH'
\ (¢) CH.-OPO(OH),
3.Glyceraldehyde phosphate
] HPO,
(nonenzymatic)
OH
OOH
. , C—OPO(OH),
CHOH
. 7 CHOH
CH;s |
Lactic acid (End product of metabolism in muscle) CH:OPO(OH)
DPN
DPNH, Fhosphoglyceraldehyde
Lactic dehydrogenase ]l dehydrogenase
O
/
?OOH “~O~PO(OH),
c=0 Sebowrime . cpcno 22, CHCH0H CHOH
CHs (Termination of alcoholic fermentation) -~ CH:OPO(OH)2
Pyruvic acid 1,3-Diphosphoglyceric acid
nADP ADP
(nonenzymatiz)
' OOH -1,0 COOH Triose COOH
; i—o&po(om. CIHOPO(OH)z CHOH
CH: CH:0H CH:OPO(OH):
: Phosphoenol- 2-Phosphoglyceric 3-Phosphoglyceric acid
: -pyruvic add acid
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BT IS (KREB-CYCLE)

Catbohydrate
(t;H, +CO, COOH
¢=0 CII
COOH cagH
Py:uwc acid Oxaloagf:nc acid
—2H
LOOH ”—co, .
! COOH Z
CH, +H,0 ‘H Malic
] Aconitase 2 dehydrogenase:
HO. G-COOH =—=—= C-coon
?H. CH
COOH COOH
e . e Cis-aconitic acid
Citric acid .
+H,0 J/
Aconitase
COOH COOH: -
GH, |
CH-CCOH GH.
(’ZHOH CHO:I
toon .
Iso-citricacid (‘Z()Ux i
— N
Isoctttic Maiic acid
dehydrogrnac s Fr*}‘ 0
unu,msc
ESOH Connt
CH
CHCOOrI h
¢=0 G
COOH COOH’
Oxalo succinic accjtl) Fum- r'ic acid-
— —H-
l(d):ﬁ'% succinic | Suc.inic
i ydrogenase !l dchydrogenase
' coon»
CH, A~Ketoglutaric ('IH \
(::H, dehydrogenasc yE
o i,

’
A~Keto glutanc acid_,

COOH =-zH -CQ, -+H.O ('IOOH
*7° Succinic. acid;
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@'uﬂ sfidt & =ia ggagdt AfewEt (Cells) 33 €155 @

Id CF 9¢g AT gder DiowAt ¥ faw oy €
a3F RF 7 a1y (life) war & | 3¢ e qgrdi A ;agAEa Q6
& fra w1t g% 9f% aar AfeFr fane (Cell division ) & 8,
Ta% ard € W57 9274 F 3@ g @ /MY A ofia ad soadt
3¢ Saafaa {cxcrete) 7T 3t € | N7 951d 1 3@ W 0 % Rgwnt
FwEa@rgag ar o & srar @ ar @ g2 #¢ (Catabolism)
Rt A AfFT @ F fo sol, sga war 2, @ oafiten ¥ fag

o+ FHEINT F mayaEar asdt @ awr wda st Aweire (CO,) MER

FEr@d & |zt a7 ¥ Ay A Rzl & aga-@ weg ofelnd w adt
Tl & 13 @dt gkl oF 91 ¥ qgrdf g A & o 5 ads R
FaEr Srar R | 3 9279 9187 95 F a3 € 1 a9 1378 § W. Kithne
A W F AW GEsE (Enzymes) @At fvewr md 8, “§ee i
(In yeast)”. -

qflary—gearzea AT sAw ( Catalyst ) € € o s
FTF A F 7T ay 21gL. BIm gw A fenmt A ol N Fata
(Regulate ) #=dt &, qur Afwzrat ge7 Fralw ar 2 |

ra1e qu (General Properties)— - ,

(1) 9zft ( Nawre )—uagea 97 a1 9zfa a3 1 fF

R Fagraf ¥ €

(i) M3 9314 (Protein matter)

(ii) M= €7 9g1d ( Non-protein matter )

TFHIEEd Sifga DS g S9a &1 &, aur afeEEl &
B A7 A& & Aflerl 9 A @ aRafia g s@ia (caalyse)
FQ € | % afufir (Crystallize) st fear s a%ar & |
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230 | gawfd SHF-WEA |
over numbet)—TERE H NFT T
& ziy ke SR § FE A ( Substrate) ¥ wiu® A

R 11 ( Product ) ¥ afafia & iR
Gt graed F G TG & et e H A G G A

oy fie agar 8, 9§ @ dl WA H s@d gwr ( Turpover
number) FEamE & |'ag @l Q) (100) AT A Y AT U AE
(10,00,c00) TAF sqfa (Vary) @@t 2 1 & e o @ B
giiar 9¢ friT a8 |

(3) ara = s ( Effect

(2) =ad geat ((Tumn

of Heat )--¥i1 TSI a1 =las

— o LR TL iy & deaeergg ( Polypepiide ) R

syt s s (Thermal agitation) & F TH gat § HE &

qR § qu 3sAew q gw RIS e T & fEs T

e A @G (Structure) 7 w0 ¥ fFa (denaturc) & ST

2 | 2l g § diveRrEs A e mwE § A (Triangle) &1
3% ¥ e et § AL 2 & |

& g4 fei @@l (10°C) AR

fear #a1 g & T 3, Py frer @

gl & |

Q=2 (approximately)

T 80°C qeF I AN CRIECEARAGR A |

(4) @-a= F T (Effect of pH ) — 8% THH # frrdiear

et T T &I ST A R | g wd T @ag (4pH)

¥ za @a= (10 pH) F T & fedia @ €, 153 yfea

(Pepsin) TRTEHA 2 ft-aw (2 pH) W & =mfgs afsa (active) @@

3 | grrEed i gATTET & = F s fae R
(5) afer = (Active Centre)—&AIZA 510
R Sfa adt & S Grred F a0 % 35 @ wAl @ & R
i afa ¥ (Active Centres) Fea & |

(6) fafizar (Specificity)—Fe% THIEH Frell

afifr @ & saf@ (Caatyse) T

A Ul SFEEN | sa-frgafia (Hydrolyse

A afx @ e A FFAr
dma @ gafaa (Far s

) T & 9% 1 B W

frm 9 A
4t 2, A% gAN TWITA GRS e

3

57 AL @A



w14 7§t A @At | GITE F7 A W (mechanism) o aF &5 gl
2 | 9%y ofire e (Emil Fisher) #1 98 73 8 5 @iied &1 (5eq
1S (Substrate) % &< BT gt @t @ (Lock and Key) @ wif !
R | 3§ T 7AF f 0 B S (R g TAIGAF T4

L] ,,,_,..,,

?

|
affer [ 13R | =

i

4

i

TF GATT 811 ]) Wie Gt ( Mascer Key ) @t wifd w14 @ & |
(7) P ae % &g Sf@ar ( Complexity with the i
\ substrate)—3T QA # @98 (RT 019 ¥ Qa1 @ 41 43 1B

| mﬁaméﬁ%ammm qur s ( Product) # 5@
It gl

Enzyme 4 Substrate——>Enzyme—Substrate Complex.
Ei.zyme—Substrate Complex——>Enzyme 4 Products,

i
|
(8) fFfreay, @ zaw aar Frai@a A1 9419 (Bdect of freszing, 1

thawing and stitring)-TFargq f Gaqiaar {arscg (Freezing), 8
fer 73y (Tnawing) qu1 fi<1a7 (Stirriag) % Z1ar Jq &1 Ot 3 | ]
e (9) Q9% &7 garq (Eftect of inhioicor)—F3 qrgat & \
TeET (AT (inactive) §1 a3 € 1 R wigat # (Yaas (ianibivor)
= &, 3 Hg, Ag, As waR |

_sH _ | ﬁ
TSH +HgCh—s [ TSSHg4 el i

\A poriton of active enzyme) J(A portion of inactive enzyme) i
(10) ggErrzA & 9917 (Effect ot Coerzyme )—THrzq %
A BIGIA F AT 53 wr3wt R wereren vd 3 Y agoeA o
A & 137 Mo qar Mg w0 3 SRl & opdw ¥ wAnzs W :
| S BRamg Chydrolysis) AT o aar ARG WA AW
dard |
! AR B PRAriaar 7 A srad @ w1 ( Factors L
affecting enzyme activity)— - ?
(1) a5 (Temperature)
(2) %77 (pH)
(3) BT i =t atzar (Concentration of substrate)
. (4) @91 A @Ear (Conceatration of cazyae)

B A BT A R R A W

Y

0




q3R [ FEf SiT-E@EAT

{5) afita F]TH (Activator)
(6) frdam (Inhibitor) |
v (D fag st (Radiant energy) A 7
aqrasd (Temperature)— TR ) frargiear awsd A I
& aa-ara T €A1 a% I 8, W % a9k FER & Y
ifys auEd O fafE & au & | wfaFiw s & waI@ad
qro (Optimum temperature) ﬂjgaﬁ?ﬁ’%‘aﬁm‘iﬁﬁm
& AGFAAH AT M A= T war @ afg- 8 a1 gt ¥
791 ST, 9% T4 @R #) A A ¥ far S Q1 HIEAA GIRET
O ¥ 10°C 9= & & Sar & adl fSl | A19R GTFE AT 6o°C ¥
sifrs & arar 8 | O°C ot #fasiq T fifia (Inactive) &1 &
qig 381 A AR e - 13 °Cﬁf?ﬁf(§5t’ivé);@‘§‘ﬁﬁ%‘ ‘
Fry fkaiF (Freez'ng po‘ntrﬂaﬁﬁﬁlqﬁﬁhﬁﬂﬂa A 9 @
@ 2 | 40°C qx wfam @wt a% QY gy TaEE FEE
Q¥ | 80°C W $ AW @ Af T w3 100°C AT FA-FX
i genee fafmT @ S o
7 Q-39 ( pH=Hydrogenz ions concentration )—qa”m
wEA &1 Aggaan f-a= (pH) R dar & fra® =g ar AR
S 9 ¥ wEE @ GEadr 79 & @il & | A@l W g T

% AGEE di-qa A a3 €

A

Fagaan (-9 (Optirhum pH)

gesige (Enzyme)
Afte (Pepsin) 1’5 ¥ 20 pH
gRaw (Urease) 64 ¥ 69 pH

fzft@ (Trypsin) 8o pH

fopug WIS i G (Concentration of Substrate)—afg
fimeg fist (Substrate) & BEAT ot &7 & fx & wergsE @ e
A9 % w arE A & 9, A S8 IA 3 gfafsr @ afa fe A %
mfaF g e 9gA @ R | G TR 9 freg NG F
o wgAl A G mE @ Sl 2 Seaur ¥ (owE A # S

wmr ¥ afafFEn @ af a4l agat |
 GIEd @ |igar (Concentration of Enzy me)—afafmvst
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7 AL F WGF GEAT I 95 A(@ & | Fafs g N |/ amv

™ i wres (limiting factor) 7@ &t |

' gfer F1E (Activator)—%g L¥ ogrd & € % warEw
R SHfAa & 2 & | LY 9grd W G FF AR €, W—AARE
(Co), Hatst (Mn), frga (Ni) qur fn1ra (Mg) 757 ¥ @
R sHfva w@ & | Rvgan (Ca), wafiT aar A9 @@ g warais
(Pancreattc) @gys (Lipasc) qur #ge (Cl) @10 @ (Saliva) 7
ST 7 CAEaT (Amylase) wrarga afFr Qe R |
¢ fadu® (Inhibitor)—N agid grsrzeg F aFIa MAF T+
F33 § ¥ FA9F (Inhibitor) #ea &1 ¥ agrdl # AT i &
fors T nar g 1 :
(i) % Q9w st f5feeg A9 ( Substrate ) § €0 F
GHEd A A 7 FE F Ry arer w3 & | W—sgRT N £ wren-

RSt wrrEa &1 A — 1— ®€he (G —1-P) ¥ S fen A TS

-GS

(i) ¥ Fras St 5 wraree  DAT A ¥ @A FO IR

R fifsr (Inactive) 37 3t & | A—a13z8 wwa (HNOz) swia-
fegrzs (HCHO), wAda (1) aar #madieffes swa (lodoacetic
acid) | )

N w3t F & € | 3 rPamas aq (HCON), @afiad sewEs
(H,S) sra @ar mizgzs (CO) wii |

g s=t (Radiant Energy)—=gH 1 affprar #IT a0
s (Wave length) ar@ foeal i #a @ sudt €, 9, Wsan aga
(Radio wave), wgg 3 ( X —rays ), T Sadl (Ulcra Violet)
R | -

AAHW (Nomenclature) —GEFd & 4 dlF 9351 ¥ W

it r———

W€ S s e a— o
(1) P 91 (Substrate) ¥ = T (ase) qmH—GE |

AT 90 S wesrEA G FAT & 99 GIEA & A1 fag A F W

F 7 & (asc) @A @ €, IW—FAF (Sucrose) W firar A

S aTd AR # A & (Sucrase) TE@D A 8, T qAR ¥ AT

(iii) & frdas o 5 oearewe & 3@ AT ¥ @AW m%tésﬁ ’

i e
VT Ry

R s e )




3y [ gAEfq S-wET

(Protcinase), @Teys (Lipasc) &eifE g gt (Sucrose), N
(Protein) qur @refie (Lipid) ¥ S frar @ g1

(2) sRifFr % 98 E AW A QE— NS ArFaweQ il
T TR G T AT AkaRas (Oxidases) 8 gl FHC F2AT
(Mutation) RegggIRRTT (dchydrogenation) Falfrwad (Cat-
boxylation) ety T i AREFAT A FUR I1A AT N AT
v (Mutase) ‘@@EifAe (dehydrogenase) a1 LEES R
(Carboxylase) 73 & mrufq ¥ wragea HAT: fFd qrat &1 wEdt-
R, T, SHEERRATT aur FalfERTT #a €|

() TIEA & @ (Source) F AR AT FE qul P A
$ o 9 (asc) @ FA—A T & IFRL H G fra aat ¥
o ar 2, @ s€ Tun & e A9 (Substrate) & AT A (ase)
qar 7 @ F AW A FX I GLA ;AT WGl Al g Iy aw
gfu (Salivary gland) @ur F=aqd afey (Pancreatic gland) Y
ST B AT TR O R e o fem e € 9 T A A
gargas (Salivary Amylase) qur =109 wargas (Pancreatic
amylase) F&a € |

(4) sreqafeaq AwFq (Unsystematic nomenclature)—34g
e G el fearea & e & | Sy—dftea (Pepsin), fftaq
(Trypsin), ¥ (Renin) ge1fg |

o=@ & =7 ( Components of Enzymes )—AHT
e @@ MAAT (Simple Proteins) ¥ a1 €, 108 F§ T
¥ AT e & g DA @7 (non-Protein) Wi (¥ SRR
(Co-enzyme) F&d &, g9 &d & | | defa (System) Hl TSR
dafd (Enzyme system) a1 & gargd (Holoenzyme) FEa € |

Enzyme System (1) Protein Part (Apo-cnzyme)

(2) Non Protein Part (Co-enzyme)

aiffwwn ( Classification )—wraees a1 Faty wRw
% T 2, R ¥ gy O SR 3T € W R augg T fraat
F ORTT F & | TER @ 18 GoIeFd A @rEl Tnged (Endocenz-
ymes) a7 716X @A ER A wAIERE @ oAl e (Exo-
enzymes) FE & | Tt TRTERa A S 9% aaf F v G mr g b 2
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1. ¥ wargeq S qfd A9 § et Siedt €, 31 SAE ¥ arEl
frerad € |
I1. § wreitgsa ) 9fFea 99 § ks Ned ) ar A% ¥ a5
T frwd € |
111 3 wrarged s afeeT O & weRfRs o ( H,PO, ) sedt
& a1 SA% ¥ GeERRE T fraea € |
IV. ¥ gesirged S qffeg 99 F F1E7 @At § a9 5 ot Y
drgadd !

CI1F rergea S afkeg A HOoqrt Siea € AT S8d ¥ qFl e

¢ | Q¥ uwirgeE A Q) a9t § R e 3—
A griass (Hydrelases) B—gragas (Hydrases)
A. Hydrolases
1—3§&et39 (Esterases)—-3 38T 379 1 S@lA ERCRR: FATE |
a, @1za, (Lipase)—4g T=TEH 991 F) 3867 7wt qur fae-

» U # S@-fyafa ((Hydrolyse) wwt & | S¥—

(i) =mwqga @rgas (Pancreatic Lipase) |
(ii) =A% qrgs @rgaSs (Many Plant Lipases) |
b. &1&R3 (Phosphatases)—3 $RARE 77 % LT F Tolq
fazdmg w € |
c. TIE0 F1EhAS (Pyro phosphatases)—3 TIEAEHE & a7g
1 Stefta-fveng w7 € |
d. Fgff@dss (Nucleases)—3 -'v%ﬁﬂ%‘-ﬁ aeq (Nucleic acid)
1 fedielt Arzde ( depolymerization ) =% =ffaderge ¥ aRk-
afda Q& |
2. FralgrEg o] (Carbohydrases)—3 wm@afes awdl (gluco-
sidic linkages) #1 siell7 fivang <1 € |
a. TgaEraRas (Glucosidases)— 3 AT T 1499 (gluc-

 osides) qu1 AMfel WrEE w7 sl Fydw 1@ € W—

(1) g?q'i\‘x[ (Invertasc)—3ag RS T g fgang 5@ E |
(i) @s (Lactase)—ag A5, & Siely frydmy 7@ € |

b. det #EERS (Poly saccharidases)—3 qiil YFITTY F

S Se-fyany #Q €, W/—
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(1) 7w garzas  (e-amylase )—ag @E # Tad-FRAsg
F@E |

(ii) dzr-garges (B-amylase)—ag Wt @E F1 SWE [ATAGY

Fdl 2 |
| 3. MRAF], ( Proteases )—A NAF qu Yeigeg 1 Sl
ATy wF IR Fa Qg W € |

a—Yrzeaq (Peptidases).
! (i) FrafFh ¥eerz2de (Carboxy peptidases) SR—FHAY Z13-
¥2ge (amino tripeptidase).
(if) effr TearEsss {(Amino peptidases)

P (iii) =13¥earzdds (Dipeptidases) S¥—mrzfm @gdl eii-
b ez (glycyl glycine peptidase).
- b. MEAFF (-Protcinases )—A N qu1 22T 71 914
" TRy @ & | 88—

(i) afie (Pepsin)

(1) e (Trypsin)

(iii) #rzazfeas (Chymotrypsin)

(iv) T (Renin)
C. warzass (Amylascs)

(i) TerufdAs (Asparaginase)

(i) maifias (Glutaminasc)

(i) o (Ureasc)

(iv) f2fe-2sr (Histidase)
d. THAF T (Amisvases)
1. Ffs@a € AT (Nuclein deaminasc)

(1) wfzqs (Adenasc)

(ii) efea1ee few vfads (Adenosine desaminase)
| (iii) efefafas mw Reef@as (Adenylic acid desami-
nasc)

»
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2, I ¢SS (Other aminases)
(1) TRAT (Arginase)
(ii) Terds (Aspartasc)
B. grggas (Hydrases)
(i) #ads (Fumerase)
(i) TR (Aconitase)
(iii) zT@s (Enolasc)
. (iv) sarzzmsas (Glyoxalase)
IL ¥ orergrE ) aFe-S § oamsdew (O,.) Siea € ar sad ¥
gz (H,) faaa € |
A—=fFa3Se (Oxidases)
1. A3 AFIIS (Iron Oxidases)
(i) #zras (Catalase)
(1) T fzEsq (Peroxidase)
(iii) arg2ma =fiaes (Cytochrome oxidase)
(iv) arzddm quarfae st (Cytochrome Peroxidase)
2. FIT A (Copper Oxidases)
(1) Z1Z0RAS (Tyrosinase)
(ii) @ (Laccasc)
(i) QewifEs o WSS (Ascorbic acid oxidase)
B—Agrgi’msq (Dehydrogenases) '
! 1. AT (Flavoproteins)—ad Uzeafd (tivoflavin)
wAre |
(i) f@r =z (Yellow enzymce)
(i) St-gfat wvq afEass (D-aniino acid oxldase)
' (1ii) T@-gfdt = IfFess (L-amino acid oxidase)
; 2. § ET{’\IIGIE(%’{ (Dchy drogenasc)—za# gggg I am

Ilzard |
A (i) A< =t qrEifAs (Glucose dehydrogenase)

»~ ——

<
‘
3
¢
‘
H
H

e - e e,

L e s i v s 5 s
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|
i
|
1.
i
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(ii) TFere-fora-wrete SrerEgifas, (Hexose-6-Phosphate
dehydrogenase)
(iii) Tegw darggivms (Alcohol dehydrogenase)
(iv) =% erziv@s (Glutamic dehydrogenase)
(v) &fa® Qerggifas (Malic dehydrogenase)
(vi) af¥es refsas (Lactic dehydrogerase)

(vii) =nz@ranfs @ gEgima (Iso citric dehydro-
genase)

(viii) frad wehe SRiivme ( Glycero phosphate
dehydrogenase)

3. ¥ QLA N FLERA A CRFF WA (transfer)
Qg
(i) swifrs QarEfAT (Succinic dehydrogenase)
(ii) wfis Qe (Formic dehydrogenase)
II1. & orgea s af¥ag N (Substrate) ¥ w7@RE 7w (H,PO,)
5 €, a1 sad ¥ TERRE T M )
1. wrenfans] (Phosphorylases)

(i) weEr THRET HERQAS ( e-glucosan phosphlory)—
ase

(i) g SRAREAS, (Sucrose Phosphorylase)
2. TG SRBIRAS (Trans phosphorylases)—
(i) ¥R @ FE wERRaw ( Phospho enol-trans
phosphorylase)
(ii) sred =S Fwa wenRas ( Phospho guanidine
trans phosphorylase) ‘
3. 1R #2919 (Phospho mutases)—
(1) w1 g3 72§ (Phospho gluco mutase)
IV. ¥ Ca1geg S SE9 WAgt S 7 S dl A aes £

1. FEIRTQAS qar & Faifaass ( Carboxylases and de
Carboxylases)

1



) 4

afewd [ jE.

(i) 37Ras @ watfaas (Bacterial decatboxylase)
(ii) FralfT® Tereds (Carbonic anhydrase)
(iii) wesfw RrgfAs (Pyravic dehydrogenase)

2. § GIEFE S o & 9fT g (Substrate) ST ARSI
(Carboxylation) #3d & 5 7 @ @afisht aw (decarboxylation).

e
(i) a9 (Aldolase)
(ii) FRRAS (Transaminase)
(iii) @3RS (Thiaminase)
(iv) wrlfF% TAgrEgs (Carbonic anhydrase)

e e T

R R T,

e i v,

P
;i
iy
:

[
b




faerfa=g

(Vitamins)

{o

faetfas 1 sfEra—

%WW’&FEH (Hippocrates 460—350 B. C.) 1 Eﬁmﬁm gt
% o F AgeT A 9q@0 | g9 qE WG AT (B AT § FERES,
N, 381, @frs gg1d qur A T @RS AL e A wEfE o
? St % sflaw, e qur afe % g wfEd ]

$eq D@y (Captain Caster) 1 i &9 weed o1 @ SR
36% WieT § gRada a1 AW 38 Rar F sew e R @ea & adr
¥ a8 Ram fiFar 5 9g weaedar Aew § fFE g A w0 S
FRY T |

A=Y (Magendie-1816) & qg=i 71 wwws efiehiu ¥ g%
Wiaq (Purified focd) 1 €area & ST 91T N J@d & f@d faqEr
JuT 38 2@ 5 9g T §) 17 | 863 (65) a¥ w3a[ A7 (Lunin)
Y w@l e gt ag=n At |

J+q fare (Jan.es Lind-1757) 3 3g Fa@l & A %9 g
sfieai & T @ @Al (Scurvy) I Y 370 &= dl € | 38% 99 @
a§ quard didst AN F ;oA eqd fanRdl @ Ay F W N fafa
&9 ¥ faamT Fw a7 [6e% TR 9F W @ a7 |

@gaal (Scutely-1824) 7 @dqaw [Fe (ricker) A F 12
fagz da (Cod liver oil) famrar M z@ Qn # A% F g arar |

gTo fafqaw Aarez qar <1o fafwaw arse (Dr. William
Bacumont and Dr. Willium Prout-1834) 37 At 3gifat 3
qg garar {5 Ner meraf ¥ ©F 0FR w1 wEafE gl At i@ S
fe e wd 2fE F fae =t afad @ g9 onagas O ol 71 AW

Mlie . 0 t)TEEr |

(72



- el [ gy

wgfa= (Lunin-1881)—3 3z DT frar & gRat N srepd-
P aw, Sid, srlage au gar Ram 3 R AAWIT 3f €y
It 8, 97 39 A A A A @R ¥ G\ ofk @Y e 2
1906 o & T¥o sfto & (F. G. Hopkins) & ¥ qgrat a7 T
SYQ9F...... HXH (accessary factor) & |

ZHEN (Takaki-1887) 7 a8 swiiya fFar & isw F fres =rqey
(Milled rice) #t @t % %4 qar Af9, 55 39T g7 92 =7 A oy
3 ¥ 3B (Beriberi) m %8R wwar 8 |« F <@ 9% ey
T (Bijkmar-1897) A ag 2ar (5 $332i @) ﬁra S fawm ¥
34 I F gryg 1 9= & §rar @ |

T%o Ao gIftwd (F. G. Hopkins-1906) ﬁ qg 9aml 5 9g
& FIIAF Q9% 9141 § T AI@ Q4T A AENA FRE (unknown
minimal quantitative factor) &1+t &A1 ;aRAF & N % 9y qa
el & St (tissues) T SuRua @R €| = 9graf 91 Ry &
gt (Scurvy) qur & (ricket) 1 S@= &) ST B | 86 3 §: q¥
ayaa giftF=@ (Hopkins) 7 ag gega fFn & mzles q2idi #§ el
FIF (Accessary factor) amar T 8, fre%d sru D, e,
FAleIZEE a7 AFAMT IV W ¥ 3K O FUA R |

dfami %% (Casimir Funk-1912)—3 am@a 9 @ ¥ QR
qz1d qia f?mr, e wma % 98 @ 9 F @E adaw

(Curative) auar i@ @R 5 § w67 (C), medma (H),

RS (O) aur argRaT (N) @t 91 3Rafy g o | {frxe
FATIE (basic) wFfy 51 a1 gafed ga% a7 faifme (Vitamines)
@@l AT | 39F 93973 T8N Q "e” AR [wa gy @ Se i ey
& zezeaiae ( Alkaloid ) 9@ mi¥fA ( Morphine ) qur fg=iga
(Strychine) ¥ @fwar S9a T 7 U AR 7@ IHR @H AW [{-
fa (Vitamin) & 7147 |

2NETI qUT AR (Osborm, and Mendel—xgr 3) 7 AT
& o7 ag=t 1 qaEF A5 &ar a8, Q) 5g A0 #1 g Saw R
@A & | 7% ayam fef ¢ (Viamia A) & 459 $ Sl
(Xerophthalmia) aar @it -( nyctalopia ) 1 ¥ ewwg !tﬁﬂ &
Arg AT |

| 3
|

l'_:
L
F
v
£
i

11 e i et P




R [ A SE-WEA +

Agmaw qar 3fa® (McCollum and Davis-1913) % 78T
g AfAd TF FE ¥ @ ¥ qamr A e e 3 aged
qur TR (egg yolk) ¥ waT @I | ¥@F QY § I F WA CF
qrt & SR auT 919 ¥ A% 1 9F ai@r FRE 918 g (QEw am
FY: qegEAlE au FeImgEaTia e 93T |

gwe (Drummond-1920) o AT % & STEEEF T
'(accesszry Factot) ¥ @t @t (amincs) A& T S |

. %% 9yaId aga ¥ MeT w1t (dietary factors) R @9 &

Ry gg €
fyafa= Qe ffafim A
¥ A 1931 K 1939
| C 1933 By, 1948
t B, 1935 Biotin 1935
1 q: B, 1936 Pantothenic acid 1938
o - D A 1936 Inositol 1940 A
| Y E 1936 7
E&z / qfaar—freifre FEfs Afs € S 5 dws (Nutritive
R matter) qgT} F FEAWF AT 8 TG LA F A9Y & § 77 FA
! % fag D @ aen F wEwas &l € |
Fiifmu—fafire f 9% geadiaar $ WM 9T ay a1 §
| foren e T 2 | |
‘: (1) ga1 gmagit@ (Fat soluble)—fizifim A, D, E aar K
(2) @ gagi@ ( Water soluble )—fgaifis  B,,B,, C
i AR | ‘
% frzifira #1 d@fqa Ay (Summarty of Vitamins)
I frifte 3d% wEPeTw %4
A (Ayauar A,) &7 IAT (activated carotene)
, B, uTHT au G (Thiamine and ancurin)
i B, a1 G wgagdfiT (Ruvortlavin)
t Bg qigRerfzgd (Py.idoxin)




st g,
VI

P-p AT g (Nicotinic acid)

B,, AR (cyanocobalamin)

C TEEF W9 (Ascorbic acid)

D, P (Calciferol)

D; 7RISR ( 7-dellydrocholesterol)
E TTH AT (a-Tocoferol)

Filtrate factor TNas v (Pantothenic acid)
K (K, aur K.) Bf%‘c‘\’{h 1,4 %qmﬂ\:ﬁ?{ (Substiluted 1,4.

naphthaquinone)
p M (Cit:in)

Parabenzoic acid ¥ Ngw g

Choline FlAlT

M 77 Folic acid RAF T

H 31 Biotin agifeq

Inositol AR

Rafm B sfg (Vitamin B complex)—zq a1 ¥ Y
Fafm 20 & 9 e g

(1) =EfT (Thiamin)

(2) UgAIwifgT (Riboflavin)

(3) MeRerfer (Pyridoxin)

(4) BaRfF 7 (Nicotinic acid)

(5) 82 afas orq (Pantothenic acid)

- (6) &% W (Folic acid)

(7) amfes (Biotin)

(8) |1a7 AT (Cvanocobalamine)

(9) TT-TfAY Fezs o (paramino benzoic acid)

(10) MM (Insitol)

fazifag A (Viiamin A)

BN AL (Histoty)—adnmm aheard (Osbotne) aqur e
(Mend.l) 7 19 12-1913 §o ¥ 48 Tarar s w9 [/ A gEE R &

N

R s o it

Byt e i

- - g A e e




tyy [ Fasdfa sfia-@ad

(Lard) a1 3aw #1 @ (Olive Oil) qEfie s w9 fawmar IR
% TG § g At ( Xerophthalmia ) ¥ 3TA & Sl 8
g Mer-ar #2 qga 7w (Cod liver oil) faam ¥ 7@ WIFT
arar & | gEF wwEE @ fzm@n (McCollum) d a8 A9 fwan
fr wraT Se (Butter fat), #18 ag@l &1 d@ a1 7 @ (egg yolk)
fae J @Al ¥ afx @7 andi @ | <9 gav A TN AIET §E
(Butter fat)@l GgHITT F0h T8 Faa<rd aur |1gd & 81 ST @ q|
Rrirar aaT A€ ST Z@n 5 < gz 2@ (5 S #1 Ja L 0 ¥
o 7 @l & | T8 9 ¥ 7 e e fr A% et ol TATA
£ 2 < s e |z ¥ WA § Sep 3 o AT e FIY HqT F A9 H
o afs F@ A Taar AL 3 gasr AW afgwr® (Growth factor)
@ T | 8 FEH q87 @ ¥ geagia T | 58% AN B
qyard saars (Steen Bock) A 93id® qzTaf ¥ 941 gaadia (Fat
Soluble) dter AT (B-Carotene) # IufRafd 2t s f i A
A & nify sgt A& & i =@ & | & (Moore) 3 1929 o H AT
aqrai O o =gt A (Readt fafia A £ F oR) der FAET fEarn
T & & SAH P afE G T, I A 3 i frEfe A
gata e @ g | freifie A F A8 Y AT (a), e (B) qur
amr (v) AT F AR fa13fa (Cryptosanthin) # s
SR | @ 1937 § @qqAA ERAE (Holmes) & #g& F WY &
fretfiw A mra fFaT At | :

Pratfira A #r 3¥EY (Cheniistry of Vitamin A)—(1) &
% Cediad & S (5 Al el § g A0 {E giar & | faerf
A &7 wfgmig AW @aaiEt (mammals) TT agfadl & azfd §
Tt ¥ w9 ¥ @l 2 | Qat & frefim A F1 qu dfeame (Carote-
noid) agid % FQ & |

(2) freifim A | 99 AEAE (Oxidise) T Sar g a
a5 91 777 (biological value) Atz & rar & | g8 frEfE A
17 AuEElT wEdE ¥ g wEdERE (anti oxidant ) & A
o Qe 1 @Far & —gEgwA ( Hydroquinone) @
freifaT E |

&
&

1>



e - it et

(3) 98 Tedwat aarge (SbCL) & daw w3 wa dm 719 4@
# N TR frawt Afrwaw ATQ Gzo ma ST 2, 9wy A
03T ®1 Awaw TN 590 ma AT R | =29 fFaT A gEraa 3
X7 9ETA T qar @ € |

(4) BT F Frfrm A &1 gu 98 a7 ST, 96g 99
TE1q FTATU 1T & @) T AP AT A FagAt T wamr |
N 2T F 935 7y F oo FyAsw ¥ ReaT A w1 7y
TG oAEH, WA AT quy el & aolia AT ¥ fefe
A FCHCE FY § 1< Gar & Fis T ) gual (rings) T @
@ FrTfe A & 99 ¥ ge97 ¥ eqm am ey w8 | g 7E-
dar17t (Rescarches) ¥ ag e g & 5 iz 34T § sfta fyasy
S e A % 1 g e O3 € s7% Y F @b (active) qur
g8y fwrr (Inactive) 11 2 |

(5) Reifer A ws =zd-der-adRTi@  (Semi-g-Carotenol)
& <l f% u% dir WA gwa (B-ionone ring) qur Y ffudiza
AT s@ar (Methylated Polyenc chain) ¥ faa a8 g1 & Rl

=1¢ @99 (double bonds) o I@ & | frfw A w1 @
C;p H,, OH R

CQ;/CHs CH, CH;

' : h
~—CH=CH-C=CH- CH=CH=- C=CH- CH,0OH

e

Vitamin A

(Conza,oH)
(Semi-g-Carotenol) \

AT =1 @7 Cy, H, &, ag 1 1T 399 (lonone rings)
t T % wdg fafega OeldT siwar (unsaturated methylated
P(;lyé:nc chain ) ¥ fi@ R 1 1| w0 @ & €Y fww @9
T g

e A -, e o i s




AN ,CH, . H,C_ BHs
: G HHCH,HHHCH,HHHHCHJHHHOH,HH'\Q{
N P . | PRT U L 1L oS
H,C C—c=§—C-==c—c=_c— -c—c=c._(_:=q—-c=c_c=c.._-g...g_‘ &Hy
| ¢ ' f i
H,C\c /c—cn, HC-G Lh:
H‘, f-Carotene s
He L c
S g o gy R T T a1l
! \ [
ﬁ,(\: <l:—c=c-0=-=c—c=c-c-=c—0=c—c-—-c——o=c—c=c——c=c—'g¢¢ 8H;
! O
H,C C—CHs H,C—C\ B
H C
3 «-Carotene H
CH L
HC oy 1 oo, 1 H W CHH H H H CHH HH GH, H H Y gl !
D N . AR A N U . R U N
1,8 (i-c=c-c-.——sc—c=c—c—=c—cr.c—c=c—-c=c—c=c-—-c=c—g.—1 6H
HC. C—CHy . H—t oM
N¢ N
Hz 4-Carotens Hy
wiHa CHa CHg\ Ciin
—————————————————— < h -
| ||
NVZN \OH .
Cils CHs
nane Vi ’ -onope rid
[3-/@/70,,8 ring m,,‘-s,‘,g‘_m',?g;,;‘ydg}}.f
sraAA aag (lonone tings)— -
. @H, CHs
CH, CH: o N/
c-¢eH /C\
cH:GH-C"C s <
R—C CHa
GH- ‘ ‘
2-Tonone H —C CHa

V4

Cy

o
=4

(a—Inone)

Ay



fretfaea | 2vo

“ a4, o,
[ \ / €H; CH,

H o

\ kN
{ !( R—-C CH.
H0—C CH, I

: \C H0-¢ el

j - 3
Ha Y

(v—Ionone) (g—Ionore contiaining OH Group)
QTS dET (Polyene chain)— .

CHly CH; CHs (-:§,—:

-@_=C~é=c—C=c—C'=C~C=C—€=C—C=C—C=c-,€=€—
S A b N

HH HHH HHSH HHN

fieifia A 3 o (Functign of Vitamin A)—(I) [Erane
A PR 3 W19 G99 93 ¢F iz s R Qeifer (Rhodop-
sin) 75 ¢ | 98 ¥ gwiw o=t (light cnergy) ® GfET wRw
(Netve impulse) # agq 3 R | afkews 3 92 =y o gd=ar @ a1
qg 7%g Rawt 9541 @ Wi ¥ garw @9k war @ | w3 Qevhed B
SR AT # FQ o € Q) Rafm A oieree (Retenenc) ¥
7q@ 9 e | T S o ) deifer § ofafi @ st
| e T A% § uifiea ¥ ermar fodl aag N Jer o wwIL N

Rhodopiin
Visual pu;,h‘f:)

N
"&

Yitam A4Prorein —gemeee Xetinene - Proscin

§ éh)ﬁaﬁsmw%%@%ﬁasﬁwmww%l
| (3) Rt A ¥ sy ofy (epithelial tissues) & zrapay
b e # | o

i e g e,



y¢ [ aqefd FF-3QET

(4) =A% Tg A wif Qe g ST & |

{a=tfirs A %71 sarras (Metabolism of Vitami.n A)—
A 71 g G i % P (mucosa) # & @ o&l ¥ St
T a8 (T A § 22 S 8, a8 i (liver) # AR T
Qar & | Rt A w1 #0ET § qRad At zd wET (mucosa) #
21 & S s AT (reting) ¥ @9 7 Qe 7 A R g

fzifra A #1549 % @9q (Symptoms of Vitamin A defi-

ciency)—rde & Brafier A % ol b w O awy SR TRE o

3 frer €—

(1) gyt A1 <t D & sirar & R fraeanfe (nyctalopia)
mgd &1

(2) =nars 39 (harsh) & ST 2

(3) =4 #Fa (Tear gland) #1 @A 4 am ¥ Y @R
aa it ¥ qur 37 agT A A @ |

(4) [F-TNTH (cye—ball:comca) & IR @9 (ulcer) a
war & v

(5) afx %o i & |

(6) =id = st €1 :

(7) A A %t & & FRY g% & @ (Stone=renal
calculi) a7 <rar & |

(8) Ta% #Wl % ®EQ ¥IFT (respiration) A % gt ¥
oA wC O §, fea Wy guT =W anh g )

(9) 5% il & F1ey g7 (reproduction) A fRafuw &R
HANA % i . : ‘
tinisation) &1 @ & |

(r1) @ afadt 3 w14 5% @ § aqr aBa AT (glands
atrophy) &T T & a8 ¢ .

(12) wiedse (Skeleton) & af Wt &% andlt

fretfas A ® =ifysar % @wW (Symptoms of cxcess
Vitamin A)—wEgasar ¥ @fs Fafa A @@ e ol

. i‘gﬂ g___ vy

/

!
|
0

P

|
:
!

|
!

»

«
™

<

|

(x0) stwar (Epithelial) % Rfasrat 7 FufzargT (Kera-

|




faila=s | ive

(1) gt fma @ s &, fe%- FRy A § 9 ewAtH i
wiity s (Fracture) &Y smar 2 | ' . |

(2) & & B 5 Y @ R AU ATF Y GF AT, TG T @ i
(amorexia) & 77 &1 wrAAT (nausca), FAIK T IAL F T WA B
(Dermetitis) e ) srar 8 |

- mf& (Sources)—ga, 3@, AT, azy (liver) aar wed F

@l § fifi A sfus aar e 2, % 9kfs ag v, @, @
HIXEZ, A, TR qqr G AFTS 7 A o9rar Swar g0y et 7 ag
T F w9 & Ay Srar | |
qgait €Y @aEsar (Animal requirement)—

A6 B2d (Beet Cattle)—25-55 m gm, afifka -1

gatdl  (Swine) 2 to 40 m gm. gfaftq gyl

fgeifaT D (Vitamia D)

zfera (History)—ga, 1918 F Amaarzg (Mcllanby) 5 et *
% e @7 Rz (ricke) Am sera foar e g8 saran B F1e g (!
FIMAUTT WA G farer awar L | @ 3G A F 9w i
Agz@n (MacCollun)) ¥ gg a1 s %1 agel ¥ 3a 510 79 3Ry N
99 (@E % FRU Saa g Rz Gu A A fAr e aear @ ) geea- ‘
feradid (Huidschinsky ) 3 @1 1919 # g fgarar & @y daet
(Ultra Violet; farat grr R¥z A 9 g fFar & aFar s 3@
(Hess) aur & ai%, (Stecibeck) & a8 aatar 6 aar ot Rt
g Ul # a8 s oy Gl Afes § @z Ad (antd rachitic) g !
Sqa gl @rar g | frerg ((Windaus ) 3 g8 qq1d €t 7—3 gE) | B
AT ( 7—dehydro cholesterol ) mamar | gd w1 § 4w R
(yeast) ¥ SfRug =oled 9 I da) FRQl & 987 3 ¥z A P
(anti rachitic) g 3ar 74T | T@H A BRI D, 391 7—2 gEd
A w1 A FGfwT D, @@ o )

fazifaa D 9 /g (Chemistry of Vitamin D)—asfi
9% %6 ¥ BiaE QY WiafHs gt @ Q39 8, Al fafm D
3 wify Rz Q0 AT 91 AF T ¥ 7Y UV AT & ) 9HT I A

hY



e [ TR ANT-EAT *
Faq A Q) TRMe® efeRig ¥ ageaTd € 981 AEiE B2 ¥ STasy
2 agfeR & Az (livcr) % 39 § faifim D, wan e @, A 7
TERARAA A @ Jadt (ultra violet) Fol T HHRTA FH
e ey 9 9K & | gaq Afs @afm D, = @, @ wifew
& 97 Fet frl 3 Ragtra (irradiation) &Y A AT &7 9w R |

AN OF TEH 279 ( Sterol ) R &) 5 Hiex a9y T
(Fungd) ¥ qraramar & | 58 aaw F @78 RF2 A qmadiaar
S| FRASA W oF @da & S B 9y F . oA & 4 ¥ et
AFF T RN R gD FFadT (cyclo pentano pethydro
phenanthrene) ¥ ara &) &) wa T N @ o St FRgtar
e % Ao 37 § SRfE Rear @raT @ @Y €A% oF aur 108 WET
T AT F I G Q@I R, 9P wA@EY B—aag g Wﬁﬂ?
o SRy 3T NS § e AN g =1 ware AR @ T B
freifim D, aar D, %= & |

frafta D % 3y & #q ooy 7 a1 8 & A % GG
(double bond) AT R | 98 a7 Haleeqq & a1 SIRTT Tedr & T
FNEEQA & 3G €47 9T CF & 99 QAT §, 39WE ga¥ il D sqid
& (e gasr QeEfsmaa (dehydrogenation) FAT @ifgar € |

(1) mafeda (Cy,H,,OH)—ag fzifim Do @1 gl ard
( Precursor ) & ) fadat & et (inactive ) orgew & war 8 )
g% A, B, C, aur D q@% (ring) @rgaa) ¥eA) q¥ argg) Al
S ERECEN

26
CH /C'Hg
cp CHo—GHa— CHa—CH

\
CHs
w



Py Frerfieg / e
| Ultraviolet rays
| or
}  Electrons with medium velocity

" 2 15 w
o' o#, ?Hi ?Hs ?Ha
| PG G= G- Gh= G~
-
2l's
S Calciferol (Vitamin D,)
e (Active Vitamin D)
(2) fyeAq (Co,H,;OH)—z Aiftrs A de=ar mmiea
¥ frodl-ged 2, 9wg FOew § 79 aur 89 SEA qwngHt ¥
v =eq By (double bond) aur wraeeda # 74 qu 85 A ATgH!
% %% G & w9 T ¢ | Teeda ¥ FraiE D, s A % e
T3 % ToE SRISRTT (dehydrogenation) @RITETA 9 dat
ARl T SO w & )| 7e @dw gt # 9w ARl
Ikl
v
{
i (Cholesterol)
M ' (Inactive Vitamin D)

)~




CH—-CH;-—CH:*CHz—-C‘:H—CH;
CH, CH,

7—dchydro cholestrol:
(Inactive vitamin D)

} Ultraviolet rays

!CH 3 4 :5

!
CH— —~CH,— CHQ"'CHQ"’CI, —CH;

Vitamin D,
« (Active)
ferfaa D %4 (Function of Vitamin D)—za i%;zrrqq

Fad & aR G afeaar 21 gg Al W agwa g 5 fifm D &
FRY "ﬁa‘t F Awaa & Qg NI @ il @, aw I vt w@
Fear & 5 fa7 el @ gfgdl &1 frafg dar & agi ) 1% &1y
Ssale (Calcification) 7 @war & a7 98 Fedlay + afq 93
@idt & | N Qaged gwi T arw & & Fefa D ¥R
(rachitic) TnT T & St & |

: fraifaT D = @R & faea (Toxic) & wrar &, e $18a
X g g3 A Al § dFemy (decalcification) W @ar ®
g1 afvaad wivafia &1 ¥ Aaa ajeq ( fleshy ) Shdt § waba
| & @nar & | it sl og fBrerfm D, qwr D, {1 & aa &
| ¥ s Ea € |




‘a

o«

*

A

fafsa. uz.

fagzifm D 0 &1 & @QQ ( Symptoms of Vitaniin,D-,
deficiency )— : S

(1) 3% &% s & | :

(2) @fFs agrdi #1 seasa (excretion) w7 @nar &.

(3) &fgdl @ @ s qzrdi A qsr w9 g9 qdl 8 |

(4) qu s 13 & qur g2 99 S ] )

(5) gia@ud @ % aad @ua ¢ |

(6) & # qdlAT =A @war g |

(7) watadi & 13 frr@ @0d €, qar ©F 3Ek ¥ 99 aad € |

(8) wi@ fda qur F1ae &1 |41 8 | ,

(9) &gdt a1 Aat Ffward (Osteoblast) A8t g4l |

(10) a4 fazray @ WA € |

faztim D &t swfasar & @gu ( Symptoms of excess
Vitamin D )— *

(1) gefedi @1 €t @fsmg (demineralization) 7Te &4
quat €, S T aga ¥ @A) § @i 9a (Fracture) @ smr |

(2) €T (Serum) § FRUAT a4T H1E@RA AN A 9 G R
@ % &g g3 (Kidoey) & @@ gz (renal calewii) a9 siar
¢ A8 &7 (Sione) 3@ & | 9 3g &9 i &g S@r @ a1 (A
g7 (Renal tubules) % Ued ) a7 97 2ar @ fred 7Rw @Eg)-
asufaa ( Hydroncphrosis ) Qn & war & 1 gwaAn ;"K?W
Sar 8 1

ifa (Occurrence) agfadt % aza #1 3a, wgfadi #1 3w, wu,
wEd, 39, faaditya mafedia, 7 € argfiRmedw A9 qar A |

AMFEFRAT (Requirement)—

Mg & AT 300 4. IR NCT AT F HIE 9 9RRT |

fazifaa E (Vitamin E)
gfagra ( History )—&d 1919-1923 & T ( Sure ), @
(Evans) qur fagg (Bishop) ¥ 4g =amar (& &7 33 %7 581 #°

ST g1 fasar sar 2, @ 3 5@ (reproduction) HY &
it & Fd MR N i @) R W Aw fer S e R v
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A (Mattill) a1 siwfad (Conklin) 3 1920 fo Hag WM &
<& A wETT U6 39 faed 9 F9 &7 @l 8 | 59 qIEE, (A
(Evans) vy <% arfei 7 7@ (g G & 2 % fue (e -
) e Al & ¥ adia qdi & gk far a1 e g1 T
Bt 3 @ agd 71 AW G ) TEr 9aTg ¥ (Surs) ¥ 5T
arr fefa CEY twar | 31 ( Evans ), dat zagq (Emecrson)
3 w1936 & Gt <17 A AE T A 3@ 3 @ Fp AR
ga] AT AFHAT (Tocopherol) TFaT |
firztfaat E 1 & ( Chemistry of Vitamin E )—{&zr-
firg YE? wew a7 AR Y A wd Qar an aggeea ( Hydro-
genation) F[ T8% X gA(@ AL 9T | W HA fazifaT A ==
3y apame q€ L e TG QT | SARdE 7 9ER T A R a2 E
fs frer §—
(1) #Ew dawaa (a--Tocopherel)
@@ ” = 7 )
(5) W 3 (-}, 33 )
W » ¢ 7 )
(5) %Zi- » (_,) » )
(6) aa 3 (( 3 )
7 FAq AcH SAwAE (a—Tocopherol) & sl F &R
Ara Y o wfaE agand €, Wi eR afean diel AR ¥
R @ arar AAdE ¥ A g A ] 1w AR aR-A-
F1t& (anti oxidant) &R el

144

CHy  cH, CHy CHg CH,

o.! ] t | .
HiC—7 Y1 36— (CHaa— CH(CHy)g = CH(CHy)y—CH~ CH, i
HO—\s éjCH, o 4
oH, M2

"« a-Tocopkerel

fefs B & @19 (Function of Vitamin L)—
(1) 7z Prerfad o Rreifed % svdlm & egdw 31 2, gev &9
X frifaa A 9 svdifiar o stfafi @ a3 arfi 4
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HO—C C CH, CH;—C C C—Cistlm
N/ N\ /7 | I }
_ C]J CH, HO——C\ “ /Czla
CH, \cﬁ cti
g-Tocopherol +-Tocopherod

(2) ferfeT E @i & wmiam@ (degencration) Y AFAR |

(3) 98 agFi § AFITAFT (Sterility) F1 A7 R |

(4) SREt # fafeT E % s wadsT a1 swam sfva am
Faare |

frerfys E & #91  @9@ ( Symptoms of Vitamin K
deficiency)—

(1) ¢ a1 A0 T F ALEHT AT S ) gedt T F FRy
Fifci & (fetus) 9T o & qur a4 & 9 FGF (germ cell)
ez & S € .

(2) afy za B A & G og & =fww 2 @ se 9g QU
oA g 9551 A @war (Paralysis) W a1 2 |

(;) BT E @ #@t F S5 33U ¥ 7AW@ o4 FFad § an
NS Rrae dei¥am M aad st T mQa € | _

(4) #1=] T Zidi (Incisors) % {9#ar (Pigmentation) a&
& qrar e @z (@ ( Lipid depots ) & ¥ <1 a1 e aw
2 quar & |

(5) w5 A St A qud € |

(6) fraifed B A 7+l & sy Feifim A % 76 @ gga A
7R & @ € | .

(7) TaT & @ Hgwd (blood capillaries) 7w & @3 &,
qup wReaws @ 991 ¥ T 9@ F IR Akass Ftiaar

@ R 1




W / TR Sl

(8) fra ag # i E 71 3+ £ 8, 38% lidl § wrwiew
7 SYANT TERY AWHEHT ¥ AfE dar |

qifd (Occurrence)—zigfatE F 3w, &k 9AIR AW, @l
Afd, qdtT SRl AUE a9 @AET F 9@ § a9l g | .

faetfad K (Vitamin K)

zfagra (History)—aa 1929 # §F% 29 4 &F 597’ 1@ Rar-
faT A @i 1t WK g8 garar (6«19 og#i # @Rase  (syntheuc)
W fawar srar § & sa¥ s @l (Flemorrhagic) g1 4@ &
@il & | T4 qT F A9 %2 Jdl & [NEF FW W& 9w qar g 9w
3T % 91 ST &€ Alal & | 9% Iy, 98 @1 1Ay 5 9% W A
¥ 337 W a9 A1 TeneH @ 0REt F 9@ F @Iy T 89 a
ST A Y A% & saT 8 191 1954 7 27 (Dam) J qar #

gaadi@ 36 F13F (Factor) &1 qar @l & % &7 & @& (Coag-

ulation ) & fae wEws R | 891955 1 8 1 78 R 9 R %
sfix @a A (antihemorrhagic) F1F M91RaT (prothrombin)
% frat & oF agagy w14 730 & | DA OB EAnT (Zymo-
gen) & S ararey @7 & 97 & fiw wERas R ) #1939 ¥ o,
F{T (Karrer) qar 7% aifuedi § za {afad ) 43970 sqrd | sewies
ST T %@ Fafim &1 @i R K qar agat % 92 (fishmeal)
1T M08 (=1 &1 A K, 5@ a1 |

ﬁ'arfim K T By (Chemistry of Vitamin K)—far-
faa K, aur K, gt @ fwd#@F ( naphthoquirone ) & sgere
(derivative) & | fraifr K, &1 w@rafis @ 2. fuuiga —3. wiz-
f?EvT.—I, 4. ﬁ?ﬁﬂ?{ﬁ (2. wethyl 3. phytyl-1,. 4—naphrho-
quinone) @41 K, &1 w@WERT qm-2,3. 38Rk -1, 4—Aed-
AW (2, 3—difarnesyl—1, 4—naphthoquinor.e) |

H O
/c\ 7 &\
v
. HCT CT o—cH, SH, CH; CH; CH,
Hé\ /E\ /&—cHg—CHzc-(CHz)a—CH-—(CHz)a—tJ:H—-(CH,);——(%H-CH.,
¢ c
< H 4

. Vitemin K,
(2-Methyl-3-phytyl-1,4-naphthoquizene)

1 4
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C—CH, c':H, CH;
Hé & g-—CHr—[CH =C—CH,—CH,—1,CH=J:-—CH,
N N\

¢ C
H b

Vitamin K,
(2-Methyl-3-difarneayl-1,4-naphthoquinone)

DA

2. fAMEE—1, 4. ARAFIAT N 5 oF dR@E (synthetic)
Nfirs 8, 79 abwrar mERT fafr K, a1 K, ¥ a5 o 2
IR § 78 NfE AT ( Menadione ) % ar1 ¥ Rt 2 | frar-
frr K %aa fi @1 (Bile salt) R @t swRufd § 9ifg 8 8 | =
v AN syl q ad gqel % gema 2 | ReEf| K g
' &t &1 1 A aur P K, O <091 BeR e dar d | 98 R
T a1 3 avz 7 Qar & awg T 1 AR S TR A (oxidize)
£ ar & |

By vitamin K

v

Liver ] Prothrombin

S l

' +4
~Activated by Ca.

Y
Thrombin

!

Fibrinogen - ——>Fibrin

Plasminogen——>Plasmin— |

Split Plroducts
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4% [ g9 SHg-@ET

Y 1 7€ wIAE R 5 1% 999 & 9w Ak (Thrombin)
% 10 Qa1 8, 38 F @At afeds wigA (Plasma Protelnase
enzyme) & st & Marfaq (Prothrombin) ¥ s S & 4 ﬁt’é’!ﬁ?
I o weraar ¥ agd @17 e ma dar R | yfE CRER T
wgrgal ¥ WA Gz § g srare 9 B 3 Ry v R |
faeiRre K & 14 (Functions of Vitamin K).

(2) IO F T 2T AR G B G99 F JY 9§ @08 1

() fraife K Maifed % faig A afz o<t @ )
fietfie K &1 50 3 @g@  (Symptoms of deficiency of
Vitamin K.

(R) T F 59 A Ha B2 A@1 8 (6T IRY W IEF QAT

R ag & A wWar g
(R) T § MYTRaT & SH F FLY AIEIS (Subcutaneous)
a%F AT (inter muscu.ar) A% wRR @@ (Hemorrhages)

grearg |
qift (Occurence)—g@ Mt ara anfl, FCHTH, 6@, e,

gd, WG, TATEE, QAR 1 34, AR, AgH aar AT (mena-
dione).

faetfas B, (Thiamine)

zfigr@ (History)—ga feifaq ) adqan ST (Jansen)
qur frzre (Windaus) 3@ S ¥ ogE (FEr oan, OF8 €@
Q44 938 989 sFAT  (Eijjxman), fiwa (Grijns) @t 9%
(Funk) 3 fFar 2K ag Faran (% geal @i % srg 3038 (beriberi)
Qi Seaa &1 Sfar & qur dfsr (aerve) § gad =1 9 A
fretfee B, faam ¥ w Q@I § 156 90 ¥ #RQ ¥ S[Rfewyd
(antineuritic) Faf o #33 € | a0 F 2g ¢RI (ancurin) %
17 ¥ A g 2 | Bda fragg § 303 9w 5 S 5
F1 HuFE Q 7 O (EF g I 4@ A @nd @) e 1936 7
fafeaw (R. R, Williams) qur 3a% @ifydt 8 feife B, 9’
(Structure).91a & ot |
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fazifies B, &1 3w (Chemistry of Vitamin B)—3g
oF MR D R el aRRanzdla gma (Pyrimydine xing)
a1 arEia a@d (Thiozole ring) qan siai R | A At s {ring)
e frargald (—CH. —) % a7 99 @0 &, a1 9o 9%
CE Grer a1 Hafis oerew 991 war g t frift B, el awrad
T U Zicad gadi 2, 39 Swlg Ceed (aqueous aleohol)
¥ FEs qEgEaEe ( chloride hydso chloride ) 4t swmEe
gEgEmise  ( Bromide hydrobromide ) & wa # ¥
(crystallize) fear <7 9%ar € | 98 @19 <1 &g a1 IRaf F A
@i 2 aur A a1 Swd T WE @ o & e TR T
g QI § gaAadia Gafm ¥ mgn G ar eFar 8 | G@le B,y
Fren afed g (Phosphotungstic acid) ¥ maqfia Fauan &%t
2 | 581 TRAWY T F1 SIRAR § w9 g Qi A SRy # W
&1 8 | 5/ £¥ WTHiga fear sitai & A arhsim fadie (Thiochrome

Pigment) 18 &1 & |
cH

PR 3 _
NFE oC €H, G N —ors
HgC“C\g";&—NHg'HCI Hc"\.s/’c—CHZOH,%'I
Thiarioe chloride hydrochloride

frethm B, & #/ (Functions of Vitamin B,) —ag ®at
¥ A WRW‘BE (Thiamine Py1ophoophat<.) F B9 @ar
& 11 99 wigella (Thiamine) g& &9 § faarr rar @ &1 ag adquw
TRESME F @ A f (A T. P.) ¥ d@0 & 93T qgd-
HEHS AT & S 6 a1sefis oea (Pyruvic acid) & sEited gw@
(decarboxylation) aul wEified #R@ (carboxylation) SRBFA
ARG #@T ] | 4% W OROERAE T ag-wEA
(Co-cnzyme) & F4 &a T & oI £y sewEiveds (Cocatbo-
Xylase) #ed & faa® @Ry @Eifsma (Catboxylase) wwargn ey
2 ard § | 58 fRif 9 #3iRaf ¥ are @ an SR § awhs
7Y Qg (Pyruvate) % &7 § ewf@ & rar & (e sr@ s

AL AFT WA & | R et § qg war o gwar @ B ¥R F

SIS & fae 9z Freifi g € 97as ¢ |

N D e e
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fizifam B, & #M & @gw (Symptoms of deficiency of
Vitamin B)). =~ |
() agEt @ qE a8 @ndl, Y @Rfen (Anorexia)
Eci A .
(R) N3T-a71 AT TR Q& AFA AT A @ @A Gh FAAN
& SETE |
(3) 4ig 6l 7l (¥ 9@ % (Insomnia) &g € |
(¥) 37 Ft 97T @ I )
() &ig aFdl-aeet I T 8 |
(&) 9gar =1 =@ o, aa & wrar & ¥ el (Anesthe-
sia) 7qd d ur HUQA W AT & g8 q9T @1 gEar (Adema)
FEa ¢ |
‘ () TAT T A A & F7ar & |
(¢) e3fy o qur wf@mT T 3 aud R |
(&) &3 1 HIFIX 77 FaT & |
(20) IMIQ Au s Q) SHar 2 |
. Q) egEt R Fma AlE w@ anar @ ¥ eERRmEr (Dio-
tesia) F&d & |
A (Occurrence)—§w, warw, au #1 aig, (Pork), ;iq,
ey 3, 9, 459, 431, Fr qqr A @ o )
SAEFAT (Requirement)—H2 a5 a% % Wil F as=j 9t
0’9 FrefEw wrHT qfd Auz AT 914 §1 g3 Y faamr | qur
AT A 14 el ¥ 402 fadlam, ammia so diz ¥ 250 Qe gk
FWC AT AR | gt w9 qgsi ( Ruminent ) & fag
AT faamt g adl d, wifE 9% ¥ § ag ffm g
Flergst (Bacteria) g(ar aar § |

fazifaa B, (Ribofiavin)

g ( History )—x® fafm G a1 P—P (Pellagra
‘Preveative) ft ¢33 § RNHATY ST a2 & s@r @ aqoar A F
AT R 1 w3 AR N efean e 1879 § q9 ¥ WEA
(Lactochrone) & &v # ama far 71 a1 ) i o= aaRs O < &1

o




1t . g 25t

afa7ta (Fluorescent) ¥z 3 | & 2833 & w841 % (Kuhn)
a7z 3arm 5 73 71 18 Andz %% @ 12 % iz ¥ gaafs =
A PEn g g | 3 et fradz oF W Flvin) ! qw werd §
war 8 fs #9508 U = S R 1 3 fndiz w1 sAa
QA FA3T Lac.o favin), 71 ¢fa ‘Ove flavin) aur 8 eRfsg
(Hr-pato @l vin) 921 | 37 (Kuhn) 3 2z fag far f% g9, aer am
7R ¥ g| &d 0T Fuvii ) ¢s 937 % 4ifas & | 989 % ar-
g (Warburg, & 582 3 uh Sifzd @49 99 (Fl vo protein) 9w
fFa1 fvas @ fen vearzw (elow cnz, me) gy |

fazifaa B, =1 37y (Ch :mistry of Vitamin B, )—agat-
WP @3 @ Forl % gra a5z Q1 J11 3 | ag asdmi gy gz
@ SEad ¥ 33 913 R 1 74 Afed 71 0F 3y oF T cearase
(Iso allox.z.nc) =% & 371 R f94% a9 0% 71207 (Ribose) ady
@t #iAar (chain) 991 724 8 1 73 @w P4 0 71 [IAAF R 9
qAl % AT F dla did gt <n 37 vfadm A ‘oreseent) a7 & @
FIZNFT U i zmwaRa (reduce) a1 w1 2 |

CH,(CHOH),CH,0H
|
Hac 8 9 /rg\w
7 2
. A || B .l
y NH
H 0 E }g é/
(o}
Riboflavia

(6, 7, dimzthyi — 9= D — ribitylisoalloxazinc)

fazifaa B, 3% Function of V tami, B, — Raifag B,
91T 839l WMFIFQ F g 927 @ TIAET 8 ) A 574 ¥ QI
¥ AEAAF AN ) 9 98 wER T g H,PO,) aar f Bl
THLF DT @ din A g A dar st ozvme)
JAar R I % Ay Azt 5 farda grrdrvg aa =9 "y 9RETE 9
FART Fa1 &, W y74a3 BRI § wm aar 2 '

fazifaa 8, # 0 Fagw o, w..proms of defice ency of
vitamia B,)—

(1) sz smera 31




&R/ 999G Fg-rE_q

(2) Ri A qerdy (dermatitis) a1 & ST & |

- (3) i F A frd @mw
(4) @aa1 @ RiGHF 752 Y @ € |
(s) i w7 AR AN E am T A YTy Sy SR A |
(6) gafrdt A =1 #¥1 & SR & |
(7) 81§t | =g & gww # K@ 7d ar (Moon blindness).
(8) F ¥ 277 ¥ 9FT T 7T TAET BT FANC AR TN R |
(9) 7=t & #is AR ¥ 2 @ § (Cheilosis).

(10) guzdigzd (Erythrocytes) & Ugdhenfia ¢ g qar

R, GTYTCW T § 18 20 mg ARk 100 ml IF #F T 9T & |

sifd (Occurrence)—ise, 9%, 39, =eT, agd, &, €39,
FFEE, 1gudiT A+, wgr, @A & A (pork).

FrEEHar (Requirement)—
“7g71 % RIC 18 mg aRika
fazifaw B, (Pyridoxine)

zfaer| (His ory)—-ga e &1 miksie &1 1934 ¥ g4,
fora®r A dt =it (P Gyorgy) & faeifiT Be w@@r | 1938 & 914
faa s edd 4 29 @ & &1 @ ord fhar | 9500 § qg dF =9 F o
At é— :

(1) qgfsmAT (Pyridoxine), (2) azRsEswia (Pyridox-
amine), (3) 4I£IEETTE (pyridoxal) | g8 F=ifA %1 Cediq afa @1 -
g &%F (aderanine anudermacitis factor) 41 fd  ArETAAaT
Few (Anti Acrocyonia factor) Hi gd € | Feifim By #1 AEYA-
Fal Fal, Jai, FIFE, TAU 1 7= oA 1 wlos adt 2 |

frattas B, 1 StA%E (Chemistry of Vitamin Be)—4g €&
2—fiaige-; —arEgRdl—a, s—erzaRgE-faa g (2—

" metuyl—3—hydroxy 4,5—dihydroxy-methylpyridine) Fifas

2 % <1 @, @ qur AWdar 2 198 160°C aT figa snan &
a1 91, CeAEd 9 T@dT  (acetone) § geadi@ & | A B,
T9% ¥ 7w (FICL) ¥ @i o o e, Wad, WAk 3 950y
aq1a1 & S 207°C 9% figemar & aar S QIO A2 f AT @MEN |,




faifire 1 483

- - 98 3 Fafidt @ s an, ug A (mild oxidation) 3g[-
@ A 0 Na wiw a5 B g 8, &g el O 37 -FaE-
1% (oxidizing agent) 9 SRafy & fex 7df v s a9 w7 ot !
(ultra violer) fat gray e gaEg) ‘

CH,0H CH,MH, €50
v Hoﬁm,on HO—~Z" w08 HO—= , EH,0u
' H.Cc-3_, ¢ H.C n,c A i
3 N1 ;
i N TN ' R :

T84 fhaifes  (Phenolic) qu arar snar @ awr HRFFNTLS |
(FeCly) % ara adat-ana <n a1 & 1 519 MeReTHAT ({pyridoxine) TER
7 QY g (permanganate) ¥ GR-4R wadisa w3 €, @) 15 tise
QfesarEizs NEReTHa (aldehydic pyridoxal) # aRafiq & siard | B
~ faarfas B, & #14—(Fuaction of Vitamin B¢)—=a gawr ; E ,_
T ARG G & A qfe-ares meRe wa St 2 ) s qfE- :
7 1% w1z (A.T.P.) & d9m w0% wgRemaa w%e (pyridoxal
phosphate) 7rar & | 75 Seax wg-afe (Cu-enzyme) #f 14 a1
& Fre% a1 9 ofeefl sl a1 el gon dar @ aur FARRE |
7RI (Nicodnic acid) 3 =13 (Tryptopha:c) #1 il &ar Rl
® | uReEmAT o 56t avg el wwi it zr=R (1rans- o
aminauon) #dl § | 77 fzifas A F @=r WA (dermatitis)
%1 3% Tar g |

ICEA [ B;' $ W 3 vy ( Symptoms of Vitamin
B, deficiei.cy)— !
(1) &1 91 ararew afs o5 T R

L () AT s ward B e Dy (dermatites)
FRa ¢ |

(3) 3@ < 79 ara < A & 9 @ quy 3% g4, 97 ¥ &

S99 @ aay 2 (Acrodynia) | , ' :

‘.? (4) 389 7t & Fry 4BmId5.( nervous system ) s
SELEER G F Iy B

PR ‘/.
2 E?«'?:‘ o1
ekl

. $alay
N

e e

Y

S H
Je

—~
5




Wy / grefy FI-TEmT

(5) NAT qur 38T 9T F A (metabolism) gad &l

% RO wowsa gw A WAT R | =
() T agat § ew s afga (R B, C) 37 é‘tmé |
f¥ T w3 Daar (anerrd ) T 3aF AT R | |
(7) 3% @mal ¥ @R St Fa@ar @ (vausea), & @3
andl 8, ¥4 aéf An@ (a1 orexia), W3 AR ¥ %27 and & (chei-
los s) aur siny & A7 =1 9l @ (gloss’tis) | |
i (Occurrence)—=azt, Aia, agdl, 77, @54, A€, Q& >

& %37, 254, 721 qur F97a lezumes) |

FITLRAT (Roqu rement,—a3sqt 51 zwidt 8 78 Bz e
7ar 8, a:g & A 10 mg aur Fif % a9 @ 1émg gl
FEAHarIga € |

fazrfad B,, (Cyznocobalamin)

Efﬁl"ﬁ (History)—# 1925 I fgarz (Minot) auar atd
(Murpliy? 3 7g Rarm fFaga % famd ¥ 752w oar (perm-
cious a..emia) 1 3 7T & WAl & | TEF LA #1948 ¥ Fnde
§ Qe feqn (R L-aut Smith) aur =ARE F uzsd  (Rickes)
o7 sa% @il 3 matewan fGafa B, @@ ¥ e #
ata fFar

fizifrs B,, ® #fHE (Chemistry of vitamin B,g)—
I8 OF M @@ < A g Nfnw g faed were Co) qur aa-
arze (CN) war sirar & | siewt (Foil ers) . w37 76%1 AYAR
FO-H-F7 13cog@r & | By, ® my Fakw: wHane Taf&ﬁﬁ
FIEdE aw oF T ) WY foa @g i as adi @ v 8 9 amr

21 zg9 @A s owe ¥ gari e 8 ¢ ‘
N

H,C
H.C
N-—Cga saHyz6,™ 7o .

(Viiam'n B, i
qg faaifdq Tgat axt «% 61 @ 4dl aqd1, €99a: 48 Y &




Freifara ) 18y

gt Aargat ¥ @ Fqar-2, I YWeDanfeda ( \cunomy-
cetcs) |

fazifas B,, 3 #14 (Function of Vitamin B,,)—4g f‘m—
a7 72 Frag «figsrat (R, B. C.) % faalg d agr1dr 4341 § aaq
fifa® @w (Folic adid) @1 af#1  (acave) @l g (415 #ieg
AfRETF wsd (aucleic acid) @ arwiifa (Perphynn) 3441 ¢
gif & a=91 9 9 @1 991 & 1% T4 (32094 § 335 TE 8141 |

frartaa B,, % P dQA (Oymproms  f Vicuin By,
deficicncy) |

(1) ag i # 75z sfaT aar (Pernicions anemia) § ar47 )
ag By, ¥ & @@ g adl €ar aks @aua ‘917 s:ida, (gusiric
secretion) % #1xm AT & | €8 97 (mechuniom) ¥ aRk & wﬁ
a% drqq gt g 2

(2) it % w=df NG e\ \

1 (Ocurrence)—afFaa 771% (activated slud~e), mrr |

HAVIFAT (Requirement)— a4t 1 1 mg fiafig B,,
9% (injec) 97 § 352 &Y Paar @& Q4 @ |

fazitad p.p (Nicotinic acid 1 Nixcin)

gfagra (H.otory)—zga fazifaq 1 gfa Famm az¢ ‘andd-pella-
gra factor) 1 #ga € 1 @4 1735 & 8§ a7 23 dAeare Fa7 (D on
Gaspar Cusal) @ s fE &7 (Spui ) 5 @&1 (=7 0iaq 71 91@-
fafkeas (piysicia) 1 | @1 VA £ €= A1L d@TE @97 (Huber)
q g4 1867 # faifed met@1as Nicot, e alvoioie) 4 A4
7% 59 faaifaT 41 91a PFAT aur ga¥) @IfT da33 %1 9e71q 3%
¥ iafied i aeftaf@s @@ (pyr die-B-curboxylic acid)
AT | &7 1937 & CEAFT Fwal (Elverzam Wodl e)) aar 34%

 gifugt 3z aaan t6 [AElAF 3@ QU F (g os 329 & AN

FAE &1 asn (Warburg) 9 1935 & adal am geie (VO,“
Eulu) 3 1836 & aarr % frdfzas m@ 1PN ear DPN
oy #1 A AA & | 1912 § &I (Suzk) Aurwe (luck)3ge

fretfa @) qiez quT 9@ & @aT (rice polishung) ¥ mi@ 14y




188 | aelly Sa-wET

1915 ¥ Me@ AT (Goldberger) 3 78 ganar % Jamy wieT &
el BR O W g D e % Wy @ gar 31 @ W
(Elvehejem) 3 frfifearmees @ asd ¥ guw fen =i wwd mit
g ¥ qara (6 <t § we g (black tonguc) A @ wzrd-@q@
o (uy 1 & €1

faffs =ww # RGN (Chemistry of Nicotinic
acid)—9g ©F GElT WL D & N 3@ g #§ Negr-ar 937 vl
Y, TEREd aul Qi § Wi geadld 8 1 236°C W fwd
qaat @ aar By ase g% 399 @wal @ (Sublimation) | 38 A/ & far
vz g W 3T a% @ a%a1 8 ) q@H WAy 3T 7 g & ) faed-
ffaw ww TPN qar DPN & frafq & gdw darg | fas siwg
are (H,) & enarae €T 8 | gt dxmr fea g

Z
a COOH , COoNr,
\ '3
\. N

(.. Nicotinamide
Nicotiaic acid

gad I § 7% q@r 7@ @ (5 GRkREs 2w ¥ Aakar-
aree fhe were & 33a1 @ | wedegE (Ezythrocvms), frafeamngz,
ARACTS GRS AU GIS & “sefeafy i fanfearmze My EERI
gz (NMN) a1 fale sxewar R, ag fafa wrderge oo
(NMN Pyro phosphorylasc) g fasifeamarge aqr 5—wes:-
FRAAT~1- TR (5-Phospho-ribocyl-1 1-pyrophosphate)
safeafy & Wt At & | NMN @7 efsmifaa ziderde (ATP) ¥ g4
#ar & A DPN aqar 8 | mafm = (NH,Y) 3 syfufy ¥
gutarez (Brythrocytes) gim @ fAafefis swa %1 DPN & ag@
Zar & (watd NMN gl s3ar & | wngfas mbvsd ¥ a5 qar sy 2
& LB2%x ( L-Try ptophan ) @Rk wma s qEaEh
(Precugsor) axTd § duga: wiidi § qga g SIEIRI M L—-ﬁgta't%:r
¥ fERfEAF v ma gar & |

I3

—_—



I

[erfmg | ke

Nicotinic acid — Nicotinamide.
o NMN Pyrophosphorylase
Nicotinamide-+Glucose--H; PO, NMN
NMN -+ ATP——————DPN-}-ADP
DPN -+ ATP———————TPN-+-ADP

fFnfefas ova & w0 (Function of Nicot'nic acid)—
Fakfas avw TG F DPN qur TPN =1 fafa #=dt & <t & #-
grIge, q6Ig W@t + CACUREF (anacrobic) ATt (breakdown)
s W 9% quT WA HET & WA W@ (deamination) qur
zrggigHl &% (delvdrogenation) femi#i ¥ @gFrW (cofactor)
1 7 oG 8 | g Ut H ag a1 @ & ARk o
At % ST (metabolism) % fag @fiad @ | DPN am
TPN & mag: @3 w9Ed I (ccenzyme I) aar sgussngw II
(Cocnzyme IT) Wt ad & | fiffs wvq % Alawan 4 #rg afud)-
argm (Methionine) st % % Zagas Al 779 B, A= &@
Har & |
faiRfas o7a & &1 % @@U (Symptoms of Nicotinic
acid deficiency)—

(1) swgdi @ Gmmr (Pellagre) dm @ snar &, fed =94
§qed, g9 @ AMT QA AR ¥ dgEw @ 7 A A &
<rar &

(2) FARfE s A TN S IRA I A v FEOAQ
Zar 8 ¥ Black tongue %3 g1 .

(3) aRaF T SRdl § FARITEEE T STORAT A% & 1T § |

(4) za Pzl 91 ofus e I AWGT apl (Gastro-
intestinal tract) & T& =ma @aar & (Hemorrhagic).

(5) 4@ faz ard 8 1 ‘

(6) WX 1 5fg % Wl & qur Wik 29 &4 qar g |

qif (Occurrence)—wiE ( Beel'), TAT F 4%, Aez, 1,
=T, g4, @91 (Coffec), & @&l @@aa agdl |




155 / gaefd sfig-w@es

E@Ear (Requirement)—

aawl & fag (1duli)—10 ¥ 18 mg.
it % 34t # faw (chicks) 8 mg.
gxd ¥ fag (growing) 7 8 21 mg.

fgeifga C (Ascorbic acid)

gfagrd (History)—argdi wanf ¥ @ ewat (Scurvy)
% AR § QW F aRan @ aar ar ( ag U AfE ® & qEAg) e
% fouifal, neifadt, af gq % e, wsansl, =19l 7AW Q
difga s9al # =4F Qa1 a1 & | ag Q0 g adr @fA FA @A 8
Bias g1 § « €7 1895 & g T ANMew &1 G a3 A1 A7, Id
GHA (QAHRE B4 (Lucovad duwitu.) A 48 FdiE1 4 WAL 1@
(GUuca pig) 185 (Oar) d41 AT Sia (A3 Y eoal WA i
wasud (Lesions) SU@El «@d ) 19.7 A ak&e (Ho.sq ad
R (Lrodcn) 7 fend % 9410 41 GgUT4T 8 €44l qatda (deurvy
lesions) &1 q1@ aidt qar 4 (Berry, faar w1 48 (a1 A ag Qi
fr art aur WEdiFag § fazifag C &1 qU AsZ @l a1 & 1 585 i@
3% g1 (Mear (Zilva), 7 19 F 14 § arF &dlGar (wutiseorbutic)
qgrd gig f3ar a1 1932 § w0 (Kung) anr 41§ (w:ug.) 7 g8t @
Yggagd A @ Fe1H A ar el caar an ge w4l 71 9e
@ ST 8 | 78 9814 1 Qe afis wra (Ascorbic aan) A1 Felfdd
Ceagd & |

fzifm C aY 3fqgd (Chumistry of Vitamia C)—3% €&
8% WA Zeald 9314 & s 1% graa Hoxose) 8 warafas eikzag
H faqdl-gael € aur d1a 311  (Guong redaciug agen) 41 A
Fdl € | 97 48 WRIFT (oadz.) @AT % &1 3 @ 91 &g Tlim
AR d R W&l &, Sl % 0¥ @ 91g DU A & Flal & i 3 &IF
Qelfa® wed  (dehydro ascurbic acia) WU A R4 R, (94F 98
freémy (Hyrolysis) § #RQ @389 384 (Laciene i) 3@ &
qrat & aur i 72 g@fas @@ (diketo gutvuic aad) a7ar § 1



4 v _
Mild Osidation ) ae
Ascorbic acid ———————— Dehydro ascorbic add
Reduction
(Hydrolysis)
" -|HOH
- HOW = . T
Oxidation ~ ” diketo-L-gulonic acid
r—-‘——— ~
?--O Mild Qxidation (|:=0 ‘
HO-C" o _ Reduction (E:O o
HO=G =° =
H- ] - H—? M
3 HO-C- HO-C~H e
- H,0H CH,OH B N
N s\scotbic acid Deuydro ascorbic acid i LER
) ?OOH B
C=0 >
=0, ;i
+HOH - g =0 HHOH -
HO~G-H  ° i ERe
CH.OH >
1;3+diketoL:gulonic acxd I
. bl - ' B
@ i 21wl og 7 ik 3 e ¥ wm i i . B
foes} {31 e 8- !
CH,OH 0= c o=9——-'_ | R
s : ¢ CR
61 ar HO-GH
HO-c—H — | no—¢ ,. HO-CH O
O H—C—-OH b e (l: H—,c':___.] ,
Ho-é—H | HO“CH -." .
CHOH HO=G—H ! : ¥
’. ’ CHOH CH,0H S
A . L-Gulono-v-Lactone B
i D-glucose D-Glucutono-y-Lactonc J -
— 3
{HaOH 0=¢ 9=¢ g g _
' ——CH no-ca | HO~¢ Cus
H~COH H-CoH HO-C Sk
O H-COH H—C H-C | §
. HO-~CH HO- C“‘H HO -CH ! é :
‘e
| CHOH CH,0H CHzOH |
—-Ascorbxc acxd

D-Galactose

L-Galaaono—-x Lactonc




Qoo [ gy S-@aT

a8 AT 190°—192°C q fiqqar { qur §8% [{kee gﬁﬁq
(Specific Rotation) 4 23° 8 1

fetfm C & (Function of Vitamin C)—fzifim C
AT (Tyrosine) % mnsdizd fBaesw  (oxidative degradation)
3 quy pteroyl glutamic acid % 2z1 grggt €@«r@ (Tetra hydro
detivative) & fafa & s qar @ | o & a8 7aga FeE (reduc-
ing agent) % fFaly ¥ w1d war 8 @8 sy /& (Fett+t)
HREET (Ferritin) ¥F &1 { g9 & a%a1 & s % $@ (Fe*t) g
TRTEw & faaly § wm it @1 @l C o AR (intercell-
ular) gg1d AT (Collagen) % frulg & @t wm afd N &
Rt % nga @A B g AfEd & | & @ e awr wwwa g4l
fretfi & e fodt 77ar & | 8% wcy 32 (Sterol) #1 3Rt fmiw
sar & {

fefas C & &0 & @30 ( Symptoms of Vitamin C
deficiency) .

(1) To9 * ¥ ey @l n SaA @ war & fEw e
S R

(a) TOT H g5 W1 &t 8 | (b) w A @war g | (c) gia
A 7 IR & | (d) gF FAN a7 FHFFE qAA |

(2) 93 % fraffir C &1 eawa (excretion) wwq &H
AT R |

(3) €& i @renr (plasma) & w1 @7 & il 2 |

(4) & a1 gid =1 947 97¢ & ST |

(5) Retfan (cementing) @18 ga Sar & fRE® wQ 09
IR e A am € |

(6) T H walxg dig tard F 99w A sHar 9 a4
SIc '
arfit (Occurrence)—awi & 94 2AT, {474 (citrus) 9m@-

A, ek wE, A, FE, A O, G o, el

A




frafima ) ot
HATAHHAT (Requirement)—
TG @—10¥ 20 mg AR (e I B W) :
Adult 735} 3 fjg — 70¥ 75 mg.
T aar 39 39 9Tl ¥ MT—r100 ¥ 150 mg,
ot & T 12 95 9% — 35 ¥ 75 mg.
% INU=0'05 mg. &#ifi® e 1N.U= 1uTeR Mclioyal

Uns b,
g fE Oq¥d (Pantothenic Acid)

sfaer@ (History)—ad quaa IR & Sy 3 @ Rafe
R AT, Sy 1933 # fifwaa (R, J. Willian) a7 9%
Al A @R SIRAT B q@r qEr qwr oA am AR T
T | 379 (Jukes), @ (Wooley) zenfe 3 oy N9 § TEF AR
w713 1940 § m1A WF @R emar w7 9T @ |
FOAAE T A N § wEvEcar adl O, w6y 9 @At A
Hidl § sifReg ¢4 (Flora) ¥ or@ € 9@ 8 1 2 Filtrate factor
fl T E | .
FNfE v A FARA (Chemistry of Pantotheaic
Acid)—ag g5 3i¥ergs (dipeptide) 8 S % gaie (alanine)
quar sgafw www (butyric acid) % @ ¥ ga@ @) sz oA F
gaadid aar A § FRue ) 9 § a8 A Afewan FARA=
(calcium pantothenatc) % &q ¥ {5741 & |

CH; OH O
HO- CH,- (')—~—-—('IH- 8- N=-CH:.~ CH.- COOH
CH, H
Pantothenic acid (pantoyl-S-alanine)

Gr21fa% 2@ % w4 (Functions of Pantothenic acid)—
@ ddiqar ga & ARl A=Y /A W H a7 § qvg
a7 Gt =g, T, T, §ud, 1 aur lsdl & gin § ad
axar | agwt qar ggagdf Ayt § ag sgerEa A (Coenzyme A)
% w0 § Sefug war & (AJT.P.), 8R6s awa & AfifRe agngwd
ary F Fg a1 Aer-g@HiT (B-alanine) qar 362 a7 ¥ siag ddgaw
sz (Pantoic acid) @ € | IR & 41w . 7w wew AR




!
|

-qu} [ FAala sig-wrT s

G0 wrw ¥ gvar e M AL T. P qar @ CalT ¥ daw
G QREm s W@ @ g |

(i) = —Keto isovaleric acid——>
CHg,
| ~ -:2H
O - CH,—C — CO = COOH———Pantoic acid}
|
. CH,
(ii) Par.toic acid+ 8- alui .c+ATP—Pantothenic Acid4 P
' AMP-+pyrophosphate

S qf e 91 Skua i ; 3 Fraza YA
g
(iii) kaatothenic acid-L-Cysteine—-
N—Pantothenyl—LéCysteinc.
(iv) N-P.ncothenyl-L-cysteine ——~CO2+ Pantetheiue.
(v) Panethieniet ATL———>ADP-4-4'-phospho-pantetheine
(v1) 4'- pucsplo-parictlein e ATP——Pyrophosphate-f-

Dcp..orpho-coenzyme A.

(vii) D hesplo-coer zyne A4-ATI——ADP+Coenzyme A

s fife = 91 &1 & a9 (Symptems of Pantothenic
acid dcfiney ) —%d @ART @ &0 ¥ g § A agU S &
o g

(1) g% 5% TN B |

(2) 9477 957 P & St g

(3) At fandiz @ 2l F @y R Q9 £ (Achromo-
trichia).

(4) aFA § 8RTAEA A &1 AT A ZIFT 50%am QAT 8 1

(3) F+%41 <1 AT G (aeimauus, § STl g

sifwr (Coeutrence)—dEE, 4Fd, AT, Ai6, agl, @Ed #
8 aur asdl, IR |



Fafea [ et

HEAEHAT (Requirement) :—
1 FHF2—2.5 ¥ 5.0 mg afy A3 97 9314 X ) 79@ (duck) qur
: 23 (turkey) %1 288 T3 s @ § ¥49T% w@ B WA

AR '
fazifaa P (Citrin)

11936 § Schn't-Gy(.).rgvi A 3g 3ar f& s oA fin &
Al A0 F 97 ga TewlEs wiw G S @ wasas (sub-
'} cutancous) dar Fa: A1 (Intracutaneous) M &T ‘Hemors-
ages) & Q¢ 33T UANT 7l fog Qa1 a1 % @igza oA 3 @
RNY QMR 19T F 58 FTH A A1 fAafm P wai o | @

CH,OH }é H
P2 O 0——¢” " N¢” "Ney
oH HA HO(': : (': o]
~ H
~ H OH 7\ J
Glucose Dihydroxycoumarin
Esculin
H OH
*‘4 P
c 74
HO—(’t’ ‘(ﬂ:/ \(I:-c\ —OH
HO=Cy, _C ,c\ i’"ﬁ
, ! I CH CH,
5 " ~\ H oH O INE
Peatahydroxyflavone OH H OH HO
s b
s \ H -~ OH -l N— H - H J‘
E N Glucose Rhamnose
RtItin :

orfel A g8 w@ ¥ ¢¥9mee fandiz (Flavonoid pigment) &
faerg wr f@r | @@ (Flavone) aar wididied (Flavonols) @@
% fdz & < fe N1 F mrgee & § 9 9 {1 S e 7




2o/ ey sa-arem

FR F wiias qar 78 w@r ) wEa (Esculin) qur Rafey
(Rutin) Fafim P % wgeaqq ager €0 & w9 3@ 72 (Chest
nut) 47 3% e (Buck wheat) # qrar say 2 |

QU—afT 3% =@ (P A B A)

X4 Rl & O s w@afiet @ e 186 3 98 TGS
I U1 1940 § T¥ accessary HWRT HRF F W F AT 4T |
9l a9 ag a1 3ay a1y 5 PABA % sy vige i (S-drug) &r
WM o3 a2 wrr 2 | Az @ aw TR B dw B Qg
A 8 | s & & 35 O A Tarar 5 PABA s T & "G
FTCH AT 2 |

PAoA %t BT (Chemistry of PABA)—-7g w5 @z -
SRS R, St f it § gaaxia & | za¥ AR} a9 efq 9ad
(ring) & &1 (p) & 93 977 <@aT 2 | ‘

NH.

ocH
( p-Amino benzoic acid )

PABA & &% (Functions of PABA)—dvaa: 3z Rafuy
W AT e W @ By W b AR A IR F T wRad
& St % 3% 33 § qat At 71 Bl a5 & | a2 Rl R®/F
watleli (a1 (Acromotrichia) %T%i Fdt g |

i (Occurrence)—dtez, A a1 sfrgar, @i (Molasses),
SIECICE Gl

A@EAT (Requirement)
FFHT—30 mg 9fd 100 gms H§T (ration) a3,

Fret7 (Choline)

Tl g8 fGeifaa f ot § gaadda G ¥ a9 § @ w

o

A




L

. 9gEt A afys &dl & | wEsdl § 589 ATETIHRT A € |

&, WA Ty Il qq fm 2| Defla ARfw w1 oF wEws
Hqu e s
FIAT B UG (Chemistry of Choline)—ag T a
Tt za 8 N it 9 uehige # gaavle 21 98 @A e
FEEE ( CO, ) qur zw@i ¥ W €9 adl & | Al HET
grggiFags (NH,OH) &t dsia (derivative) & 1
CH - COOI1

% /CH:.,
| \CHa
OH :
(Choline hydroxy cthyl trimethyl ammonium hydroxide)
FaA & w14 (Function of Cholinc)—7g wfadi & sT-
A & e afad 8, fa¥ ag Mrarga-siacy ( Transmethy-

~ lation )F & w1 R | 97 mawd Afrd) Wi ¥ flEAanEs

(Mctlnonmc) NFT ¥ 918 40 Qv A@a @ fnga (— CH,)
I FAETAF (Non-essential) @AY zv@ @mifyedld  (Homocys-
tein) ® IR MARATIEA T df @ | AT qg7 F FOhILLE
(Phosphatides) aar wew@izie (Phospholipid) &1 sifyaid %a
8 | Zfafe@idT (acetyl choline) W % g9 & &4 &%l & | g%
FIXY F53 AW 9747 F 7917 ¥ galga war g |

FIA A FAT B FQY (Symptoms of choline deficiency)

(1) % & qdlg Al F ST T 8 F FRY AFR 4
st & | fad gar qgrd q@fa & sr & awr AffE ( Necrosis )
QT S9a &) 14T @ |

(2) 9% ¥ @ A1 @aaT @ (S F ) 9 AER TG @R |

qif# ( Occurrence }—aza, Tgl, wfkass, AR | S, A,
AT w1 da, §39, A1, Aig ad1 3 IT9RE 9 |

FraEaFar (Requirement )—adtT R HEIFHA A T




5\/’{“ | sreafa sftg-w@EE

g - 35 mg. T af fem gde g ®
- Tﬂ — 20 mg. » » » » » »
i' : . mz — 75 n]g_ » » 9 b} ] b} »

faetfaa M (Folic acid)

T8 Q9% F13F % aR) ¥ edquw € (Day) ¥ sarm ¥R 98 @1
ﬁm’tsz ZI nutritiona lcy toperia Ua 1% Frar a1 GFa18 | 9 1939
# o (Hogan) qur 8 (Parrot) 7 ag 3ar % {w¥8 (Chicks) &
Cacrocytic anemea UF1 a A% By ot @ar & | 39 &9 18 fAar-
R B, a1 sar ur | fremfaq (Wisconsin) % @1 4 9g7 ¥ gt &
| ot & S9fva wew wia AT fyaer am ofas oa @@
a (Day) 3 zas amm Ffaa M wEar |

®ifas wv@ Y FEET (Chemistry of Folic acid)—fifws
[ CF I T 1 IAFICAg@ qfas zva (Peeroyl glutamic
Acid=PGA) R sl i wxlld A1aqA & afewt & 138 7 99§
NfFl § maseaar e s -

(1) 2fET (Peridine) -

(2) &u-fWAY ANz w mwva (p-aminobenzoic acid)

(3) Wais =rq (Glutamic acid)

-

2-Amino-4-hydroxy- . . . .
6-methyl pterin w-Awinobenroic scid Glutamic acid
— e e eea e P i T St

oH
}' P T umn
N/,f \(',!; \?"'CHI”E 4 P _g_.N_.(?-——CHr—CHr—COOH
‘!.N——b\ C CH éOOH
RN N\, 7
N
~ !,W
Pteroic acid
I

Pl LR T g

Fteroylglutamic acid (folic acid, PGA)

) %ife® v 3 14 (Function of Folic acid) ~ag @@ s
#fge (R. B C.) F 333 ft afy A agrar @ aw sifyg Sfowst &

ITIFAT 9} GgIar @1 & | a8 GauEw ( Coenzyme ) 3 &0 ¥
2y




. ToEen mm’ Qe

grafrad N s o7 gardt % fraby. & seemar 2 fae R
(=CHy) o 7371 & 7w 386 #R17-9317 Q1 8 | 78 968, )
a4qr 7gelt 7} % FUAT (anemia) M A A% 8 1 78 I F gramg
(Lactation) @1 27t 3352t qur maafan & 7@ g23 (Hatchibi-
lity) qur arana 3fE % AT mmEagsa |

wfes oA & ﬁfﬂ F @gu ( Symptoms of folic acid
defeciency )—

(1) 3 &% 1t & | ,

(2) #marafes & Paar (macrocytxc am.mm) Qu afaa
waar § aur sl A Dwa@rd

qif ( Occurcncc) 3%, q”r%z gqi rh:na (Beeﬂ A am
& @fEaat % o7 |- :
L EraEEal (Requurement)~—tﬂ faaﬁm & c'ni # {tu T
IH aat & asar & | A0 A § 43 mm (Toxnc) % |

freif B (Biotin)”

. €T1936 F 2l (Kogl) aur aifra (Tonms) 3 q@rm
@7 ¥ oF TR g ra fram, & f5 af & R am’m 2, T8
am AT @ T | S Y g I F A 0w wH A QA g @
f5 arNfma @ ofz ar yaea B 3 g s & fresr am
=1Fa R @ a17 | g4 % 39 ) %9 a1, g7 @l 1 qar @ 5
T 11 wqeil & A% vav A @ | 437 (Bitemun) ¥ a8 i g @
qg 941 @nT faar ar f5 #t9% 78 393 (cgg white) fem13 ¥ g &
f@nFs (Toxicity) § Tar g | @ 1926 § NG (Boas) A g8 ¥ Wa
AT QR ( white egg injury ) % AR § samr faed =y
( dermatitis ) 7 i@ &1 fway qar wiedw (muscle) & FawT
{inccordination) =rFs &) Srar § 'z’?f( Kt d Rar ﬁi q'kz, Iz
I ¥ mz gagh e e

qraEra @ Sfag (Chemlstry of Biotin)—3ag qrat a1
TENEA F w@Awia, g, aw § R @R, A9 a9 wdia 5E
1AM 8 | AT =13 g€y F 999 (ring) ¥ 71 € f9ggr es vm
31T ~fgaa A (Thiopene Nuclens-A) §. qar §8U - {11 A1




3¢ | sRafasir-wra

Ra| ¥ da tﬁr!T AT q@m{ (IrrudaZOIC nucleus) ¥
T 21 o :

0?:0,

, / .

Hé——-—-a—éH o .

H:& : H—(CH-:):-COOH
N

) T
_ Biotin
(2' - Keto- 3,4 — imidazolido-2- tetra hydro

thtopene n-— Valenc acid)

zn’iréh' 3 7t (l*uncnons of Blotln)—-’TE zram CoIR)
Hrar 8 AR AAT 301979 F I (Phasc) I qIg A1 AAI ™
FeAeT @ar § ¢ '
(i) Reufes wwr (Asparuc ac1d) au érq a '@Wq mnr
£ s'maez:r g1 -
(if) T DR F Faifiew @ (§ waar 81 3% mﬁeﬁ
cRifes, AN d s aur axls | |
(i) 3g s ws ( OAelc acid ) % fralg & #N@wq
@Rl
- fis (Aspartic acid) % ﬁraﬁmﬁ EIRICAT (Biotin)
5 %m‘umr 75 3 | {95 WARS 75 mzﬂam qgrat & frate &
W ad R am‘t A7 graaa wEER $ falg § dtam d @138
frgars (511 90T & % g 9937 (ceproduction), FEA SRATHATE
(CO,,, rwaim (nxmon ) T 987 3 AT F IWRIT § 3t w1
%ar - .
‘ ﬂﬁf’?ﬂ ) %ﬁ’f % WTJ (Symptoms of Biotin defec1ency)
,iﬁﬁﬁ S % AIY FEFE, R aur agSt A @ aA )
(1) A3 AT J (white egg injury) A |
C2) TR ER AR -
.1(3) - T THU ] SH im & . d; ( ama‘m.-Dermatms )



fFafig | que

(4) T Fara R e ¥
(5) W F & 74 3 @t 2 | .
arfa (Occureucc)—m, qtez, qu, ugl, 39 9 7wed |
- FMEAQWHET ( Requrement )—amidlT &) ATFEHAT qATE}
@ 1A YA A8 At | . ’
aT— " 50 ¥ 300 micro gm. gfifkT -
fr#e (Chicks)—'o45 & 107 m, gm. gf¥ itz 9T 1%

FRAT (1a0sitol )

1940 37 (Wooley) ¥ xa aard & o) & wrey ot &
QI (alopecia’ A qrar a1 g-Nrare agait 3 g 7gd &) whvark
21 @ IR § 751 § 391 sT17997 w1y g1 & fags sy
TN A5q § T3 agi @ arar | R < Raz, ot § gaadie
@4 ] | g% M % w5y F1g & § @& ak ] 1 7w T, A
“I6 aur ez F qpar s 2 ) ' L

OH OH
/ OH
0il
HO
OH

meso-Inositel

(Hexa hydioxycyclo hexane)

fadtzs gea ( Lipoic acid )

| f0EE ma sl AEwRy. s (Pyruvic Oxidation_
factor) & w7 Fxdt 8 | 38 DPNH s ¥ E JIFRA (reduce) ﬁ
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2,2 \ WW (atom) a'gﬂ' Hmm

( Iso:opes )

'@'&ng’(morh)”—r 803 & W17 Tre=T I AT Ty ¥ Rigra

§ 77 aqrr £ @) T q57 @ ST B4 F (TARCIAT
Al % &7 F @) g wvd § w@rfs @ Diaw gut F e
Y ¥ ¢F aqF A3 &1 39 @77 @t H1 Fg AIAET W B 9w
w1 a a3 €, 1e7 s0adt af ¥ 71 § 7z g @ 0w £ eyt
A @F AT G090 @ a0 ITF Rw waw Nt 1 el Fo F NfAE-
XU X T0HIT B 74 FAT N 06 T0Ag ATIET & am T &
far w1 % g Naza Ve, vaq fag

&1 1895 & WZIT (Roentg:n) T FA f¥ql (x —rays) aar
1896 # ¥TQ 3FA@ ( Henri Becquerel ) 3 ¥R affar ( Radio
activit) ® @rd R, (¥8% qgarq wAOrg A B I H AT a9
TTET DI A7, WE FAT 09 AN F FA{C & 33 RF Q) w5 9%
RARG AT 95 F G A AR AT 8 ¢

(1) =|arg (Electren)

(z) amyg (Proton)

(3) sstng (Neutron)

Ty ( Electro. ) sgaras, a1y ( Proton ) 9atews a(
wmg ‘N ¢ uro 1) 8T & & | T qur 2FA F AR FA3-50
TH Ut 3 ﬂ(ﬁt :‘m 2, 973 3 CATHT Y 1840 AT WA @%% -
my At ﬁ A0 A AT T HA% A A aven A FTT X Fo.
qrEIET | wid ), A1E W G2 \zrr%q’ ), Ata e (4w ) aur
Vefis & a7 T g

QA AT T GTIAT F AR T € &mﬁrﬁ 3 78 =qmn 5 W
W 7T % AfFa8  (Nucleus) ¥ wa &, {30 5 qeagst &
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TATG a9 awemfig 1 gap
AR fifea wear & | g &y

AT Gy % g w®A § qur o)
AT F QU G 3t 4

M9 G 9T i 1ag g
# Oroit 47 g,
R0 01 CaAZT

. G
9 933 § fq8 qarc gt % AR 2 g

AT § | udagi 9 g0 § €T g § 35 aqy
FIT3 dea1 faea gl 3 pyg 43 i g |
“1 881 75 (3741 92 aparfi & S % g8 ap g
(1) £t &% q¢ TAIZIA 91 Geny 2,2 AT 38 g a%d),

wulq 9gd o3 3 &1 (2X1%=25, g6 R § o1z (2X22=3
8 mzrg (2%32=18

), diet
) %1 [0 8§ axla (2 X4*=32) uhagr
¥ alisadi & aFdl | : _

n o= 9% 3 g (3 T, ga, e genfy )

() #3¥ wgz 713 8% F ) (3 ogar 1 g) wwaqur up
TATRT § Uz 44 gl azar |

QS & qgalit g SEIY 1 wdeArg (rad'us ) 1078 Cm.

1 -
N (?\C.n.) A4l a9 3] zidaE 10713 Cm. ghar
- . ,q ,Jk’uuu %

21 i g fimag e WY F 165 (100

5CCO) TAT T R )
AT

(I.i(,tu})cs)—mﬂ!@iﬁ AEIA) Fgagqy ¥ TR
b 4 2 e @ I FHEA Nax § s TAIY L F
WANE g d1 gmg &, g 9% up § fafamar &0 8 1 il .9 3
R qwmga 4 o RIT T4 N2 % e a1 wvac vad) 8, 93:g 3%
AT R AT R Qi § | Gz Tl 0AIZIT N GEAr et A
& FI3q ¥ ATAT @l ( Petiodic whie ) & o & e q g oy
R 188 vy 41 sg @9 9T eh&uTa% ( Loopes ) #a7 § | Sy—
QR0 7 L8 L235, U3 gemis qifqan & A F 4R
[F &7 199 0y g Sl % f-fug 8 1 437g 3% @) WHIgE ¥ gz
RRIIT GUT 92 Gai ey ¥ | fae &3 T greuifag §) 395 99 %

- ER 'q'ungr AT %1 Gear 1@ 73 52fig fFar siar @ %é,—'

0", 0%  —  sdtag O o1 amaufis &,
He, 13 —  UGERT H' 51 awendis 2 ,,,
C — g7 C' g1 aremfys )
pa» - — TEREg Px

T amafm 2

RYSET A




e} | IRl ST WA

arenfis ) oF 3 93 §—
(1) feax awemfas (Stable isotopes)
© (2) ¥ qdf awemfas (Radioactive isotopes)
L %y Rug awenfiF ¥ fag heavy o7 &1 gn gy & 9% H2,
H2 qar O 3 O'8, H:avy Water 38 S 71 #ga & wa¥ heavy
FEDAT AT A AT @A & ) T gnamAw F ogw AR e
Mafiaa (Protonium=:H'), fe32faw (deuterium=H?), gixfeaw
(Tritium=H?)
19 { Soutces)—anedIf# Y IFR T 6 AT §
(i) uzfr (Naturc) g1
(ii) # (Artifecial) fifr gry
Fgmagd A1 aedl N g7+ Wy oFh ewafiE Rut
(Stable) &3 & 1 at-g FfaT gacarfys teat adi €13 1 g8 TR 7 7€
Rl 9T aFal & (% 3 Wy gdt aneuifys 2 )
_ Wean adf aer (Radio active clemenr)—dar § 33 L 3?7
aeT Y A § R qong qmar T gee F PRl § 23 @@ €
% aew (o), 21 B, @u mar (v) g w53 € @ adt
A wit a 7ad €, Y- Wgam (R}, Rfaam (U), akaw (Th)
T@IY | WFH (oc) &1 Garq aar A #7Z A 997 8 @97 €87 QY 9
i (Charge) Twar & | #a1 (B) § ¥a7 udwd &+ @A & am
i (v g g & gwrg A atg o 9EC A 39 )
55 w&fa feat grenfas) a1 g

acq GED] aq 3
gregrad (Hydrogen) H! H? arzgaa (Ni:rogcn) N‘4, N5
é?faaq (H:lium)  HetH-3 snzdisa (Oxygen) 016,017,018
difwrg L thium) Li%LS  wenid (Plosphotas) P
T (Boror) B9 Ffegad (Celcium) Cato,43 43 /14,46 48
?ﬁﬁﬁ (Carbo..) C2 Ct3

', auenfasi @ 8310 (Preparation of 1: otores)—nziﬁi ]
56 T QX 91 Ak & f47%H A A A F AF Ror avewfis ferg &
w9 H R AR | T enedrtral A Frm AR e G e d




A 30 IRAIAE [ sk

(r) faea (Diffusion) gTU—f¥a-fra w1z ard swmgst &
+ e fm g R et FRY ©F s qet A waw frar a1 awar 2

(2) 918 @FEE (Mass Spectrograph) grRI—ya &f¥ &
Tl % forg & geET 37 (magnetic feld) # R =@ & f
W&l 97 geh aarmfTdt ) wiy wrd anemfys nivs @R (deflect) ;
&R & 8% ey ¥ um g Y maw Al 9 ¥ |

; (3) qe@@ (Transmutation) FRI—ga &Ry ¥ m %
T8 & 7T W9 R AT am <9 8, N —

Aut97 n ——>Au9B4 v~ rays.
Au ——Hg98| g — particles.

Hg98 ) 73t gwrq (Mercury lioht) § s fen smar X |

fore anwnfast A 9g=9ra (Detection of stable isotopes)—
RNt & 9 SIRAf e AR ¥ +@ €

(1) 718 WFE2AET (Mass Spectrometer) FRY

(2) ATA WE2Y a1% «Mass Spectro graph) IRT—7g §Fg-
#aT F qeg &1 8, 90g TEH GREWAR N @ DR @ 9T
HFA QA R | W awafF F ad) Avdew ¥ g w@wm ag G
waTe | :

. fsarait gmenfis . (Radio active isotopes At Radio
isotopzs) — et amenfys 3 €, fomF evang freat ziww (),
dler (8) auvamar (v) gl # 223 wd € 1 TR «, B aur v Rl
(radiation) st #za & | - .

TERT-HU (o — particle)—3 Y AT amr  #1z ¥ a7 € |

@ SR 9T (++) F IS (Charge) @Al 8, faa% g aga

sy g § A (ions) B ST I A gEaT @@ 8 |
3R ¥%7F 20,000 Km & (V=2 106!Km Scc). Km = fiaftex |

NT-FW (8 — Particle)— wawg@ F 7y QR & | 573 At
, Y (ionization) 7 TAAT FeH Y 7 Q4 & | FF NT-FA #
§1 %09 300,000 Km. 5f %7 (V=3 X10°Km)/ Sec).
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ey | gafy st

AR (v ~ rays J— @ & werm A avg frra gedE
(Elechomugucuc) 89:€,. 988 T3 ag: @99, (wave leugih)
7T Y PAER , T fo WA A0 AR A b @ g
ARG A ea“aqu;'am__(f;c ) aur A\a1 (B ¥ 3gd & 57 & 2.

Rt e remfre AN mwwn (), N (8). aur AT (Y)
R § fitaT 2a @2 (96% 1 39 99 & TYsla-39% A
A @ w7 &) fa-fra Yelaat enentas MY 7 F a,m;r, dizy
qur AT @G § agan F. f@e fow @ng @ 8 mé 3T 74 AT
(Half 1.fe) vg7 | Aw®, Aui®, Pu9 ¥ a9 4T BAq 2'7
R, 373 1@7 aar 31 ez & | 7aia @i awr# g7 et A1
qIq W F WA« B, adr v (AR ¥ aga 9@ & Wi A 3@
1,300 @HENFET S 101 @&l &I A &1 IF &, (IAH & 800 GAIIAR
et § | grenfi®i v Wenafiar (Radioactivity) ar3dik ¥
#1Q (Curic=C) ¥ 9zfga e q1ar § | 93 23 Weaat gaeqriys
oF AT § 3°700 X 1010 A g2l (disin tigrate) § a1 <F 3L
(c) eaardt &.1 .

Farasdt amenfaest 1 3310 (Production of Radicactive

.
.

(1) sizfas Tedawl quentfas—3 9zl FaR qR € SF
Ra**6 Q& aneqify s ags & &7 qrar & aiF a.% g, f‘aa% FY TR
TF AgA g1 ACTH g1t § |
(2) Ffaa (Arufccml) tﬁﬁf‘lﬁf mﬁ?ﬁ——a il qE A
e TS arard -

- (a) Z1A & -’*wzz (Capturu) mr—%é-—aa AT (N)
) F 3 8 €@ (bon.bard) § a1 ledladl grET (C4) qua
g9 (Protonium=H*) q1g ar & | 41 951X § W95 (S”)
?f‘zamsﬁ Wcﬁrw (P32) gia far w1 @zarg " -

CNttgn ——  C*4H*
$¥¥4n 1 == P3s-Ht

isotop:s)—fea1 gt anenitva s ARAT L1 a1a (@ar s swar



J J—
———t

QA qur anedifs gk

‘ (b) @raFaEM (Cyclotron) % 994 gRI—zd fifr § s
At anenfis ma ar 8, 3% ®ATY (Research) ¥ Rig gata
fer wmar @ | | T
ey afTar ) a7 (Measurement of Radio Activity)—
fenedt gmentsl A WeNafar (radioactivity ) favy 71 ¥
ma ey sar & i— L
(1) MT-FW R ( Geiger-Muller counter ) 1T
9% QU AFUT § SQ F 941 TR R | 48 T AR AT F AICH
T 8141 @ (9a¥ &) CaF3 g4 9aR a7 @d & (% 37% oh-aF fat 7%
gal ¥ FR adlq @3 & | 99 38% Jra F Al R gl wed
g @1 37 TAILIT F AT F T gA@F T ] a YT oF Q@ ws
¥t qEHiE & AU WA audt @ | & fr Al F gurT 8 qar@nar § 1
(2) BRFAIAIZT (Electrometer) gTU—79 353 ¥ AN &Y
AT AT AR N 5 FAGT g @ gl 2 | R
(3) @RmEif%s wuena (Photo graphic emulsion) gIT—
3g fify aga & exan an Gang @ f34% g ARgT 9 daw
(intensity) 7iwa 144 8 |

75 AWedradt grenfasi & a=n

Fg——  UzqQr-gmenfast  aq AUe-aqenfanl
~ % ¥q % d%a X
grzz1# (Hydrogen)  H3®  =nifas (Arsenic) As
F1d4 (Carbon) C*  a@idiq (Bromine) " B.8
az1q (Sodium) N.2* sifegan (Stroutiam) — §.80,
wlawid (Phosphorus) P32 =5t (Siiver=Argentum) AgM1e
w#9% (Sulphur) S¥  fea (I'u==Stennous) 5.8
Fakq (Chlorine) Ci36 et (I.dine) I3
firgaq (Potassium) K42 Jiwgw (Ba.ium) Bardt
#vaqa (Calcium) Cuts @fzqq (klitinum) Py
@31 (lron=Ferrum) Fcbs giar (Gould=Aurum)  Aul®®
slaige (Cobalt) Co®® qur (Mercury) Hgo
fatra Nickle) N.59 :
giar, Copper=—Cuperum) Cu®* L
F&T (Zinc) Znb9
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ek / qAEA AF-EEA

At awenfast @ AgA (Importance of Radlo
;lctlvc isotopcs )—x&% ST N gy T AN ant ¥ [FAE W

ww ¢

(1) 2aT (Tracer) F &3,
(2) w=it (Energy) ¥ w9 3 | :

gat (Tracer) & =v & Wit aneniys s B
3 ¥ aga*afim v fFar @r ver @ 1 9eeg q8f 9 ¥@H FM
(agticulture) & Agex & & aq Fiart s |
: (1) &M (agriculture), (2) @ fEwT ( Chcmlstry) (3)
s (Industry), (4) W (Madicine), (5) fza) 9g (Radio
' eves), (5) 30 ( Factory ), ymifz 781 ( Geological clock ),
(7) a‘mﬁﬁ’x Sﬁaqu (Scientific researches).

Fu #§ Usgdl guenfrst &0 Ag@ (Importance of
radio active isotopes in Agriculture)—

(1) 875 (Yield)—3fei a#i anemfasi % gy et 71 Suw
T T Gl % | s g1 98 d@ AT § R w9 9% F Qd) ) e
it ) awe (Co®) & v A ¥ f3Afed (Irradiate) 723 &, &
Rl F g AT A IT 159 g I 8 | TeF ARRE weF gru W
Ffe gt § frFad & aur 99 So5 97d € |

(2) At A HAH (D.sease Control)—feNasdf guer-
v gy N F fAd =ﬂ UFA AT 6T B H a7 ICI2 &
g7l & |

(3) 713 G (New varietics)-XReNet grearfysl & fasgT
g et # geaa (Breeding) %1 33 43 qur @azras fren +t serm
fiy w193 & | Aeardza (L. P Breslavets) & =mad gqw gra 3z
qarT e R & arer dval 3 e e (Cell division) &
TZIAT ST GFAT & | FI Q) AT @1 £8% Ziq a"!sﬂ;;z{ A w7

R FGE
g (4) wTaTT (btomge J—disit A Wy gaewfray %’ frefa

A T AT A1 aw a7 2 g gl frar s 94T & | T8 AP
Y @I &7 T AT T 9% A od W @ axar % l f‘w
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th i > T MR TR e 3 S S PN

TG 97 GRAE | {50

ARt A v T ﬁrﬁfﬁm +Q & 9 9@ 7d ak+ "gm (dom—mt)
7w F za%r g1

(5) S9TH &1 AT (use of fertllmcrs)—i‘f?@ﬁﬂq‘f et B

R (Tracer) % w9 § 9w &% w9 2g weify A B s 991

% 1% e mraear § qur e @13 @ 9505 = ST Y wRE wA E
XY 979 3 ¥ frg Dl amenfyA srara (P2) & AT 8¢

‘Fieke § frar w2 el Q7 3§ fw-fuw ana g agad § wad § | S99

I 3F QA #F QF 3 €, AR e bt § Wedesit araa (3)

F) 91Rafl s-gEe #197eT (Geiger-Muller Counter) 19T #%3

1wl g AT 1 afedt 3 ogd Wit rede aimar 2, sa O

A @ 0% s§:% A ngwt aur gar-awz NG D oy ¥ fac 99 Y 9gw

&1 | S13% ngUE aur @A W @Iz 7 IWE Y ¥ /AT A QIR @

ST eFH & | g8F Gra @ @ Wededt aneaF grer ag A waw

fear st o & 5 fhe 0% @1 A7 a1 @rg a1 3§ Pral war § swa
354l R fya¥ 5 arg a1 33w 9t awaq @t M asd 2 |

939% aedl ( Tracer elemeuts ) &1 93 1d g7 & % s

TR FAA A Nl T Fehe @ig F N A (P 3 sy g0 a@

9gaT | 9%g Sdlag & &l H 30 ¥ 35 cn FGT FAT T XY
R 9413 W18 AT s awar @ |

Ag F arg g WE 4g 2ar ot & 5 7T & QY i aa
g% 903-%03 qU wIEERE 3 % L aig § 9wda ged ], 9% [WIa
QUat F 4T F1 FIERRE Fg T @aaT § auT gaR A1 F A § 'fm W %
FreRNE qTE 9T 7@ ¢ |

(6 BTEERE HT #IAFW@ ( Fixation of phosphora. }—
TEIF GEENE Y 92 gar @arn a1 a%ar & £ ant F Ry dd frd ¥
FERIET @1g 98 Ta 2, 9g Al ufn d@er (Pe) aar-wegdtaga
(Al) saftua @ & weARS 3 @00 w5 AgaAia s aar ad @
g F1ew it § Freang fea ) ST |

(7) saT9=aa (Metabolism, — st ammﬂ'{ﬂ SRy
lﬁ‘-ﬂm (Tracer) ¥ &9 & &¢% Al & @ft 71T A araf % sfafreat
1 HA (0 Q1@ & | SR F w F. 9z A9 7, wdTern
arﬁari’e' (CO.) & @ fai = sifaf zﬁﬁa &) Q at ¥ qrAt
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ee | gaER sha-wam

(HO,) ¥ d0a %% fre maR ¥ arlagza o1 4wy (Synthcris)
A & Tl IR Y ga1 @ N fialy oF Seirg S ewm
qz1at % fa9eq (Break down) qar 534 acdl F TR ) far
g . . o S

' ] §‘.tft ¥ afaRS a7t ¥ 2T 37139 (anabolism) qur Aq=E
(Catabolism) & 1F i@ &t afafrral a1 9q 17 &7 95w &t
QI AT ST eFar & | g8 ani uf fa@ acl (Trace element) % 14l
¥ e 8 qar Ag0 o aweq agxlw WEAeHt aveniadl @ wgAar §
@l (ita aedt ar 714 (Functions) #iew 7 faar aa1 & | ,

(8) @iz-uqai &1 A&AH (Inscct Control)—feraaif
grEaifa sl % fa91Ga g1 87 @l dlz-garial Avurg A 97 azd) 2
Faas efzilg § eranw | 3@ 93 F AT ¥ afiad,
qsgil qdr fugdi & ddt #1 a5 gF S 979 9 waAd (FI7 97 6%
2 | 8% Al S7% @itd Wil (Sexuz organs) & A} ase f¥Ar
qT @41 8 [N F1LQ A% ST §%4r 21 P 7 FA 17 i3] @) A%
o1 9%ar 2 | _

(9) ara-gTa @ UFA1T (Weed Control)—3fequwt ag-
efiF ¥ 2% 9FL F grand (Weed) 911 a5 far «r a5ar &
AfF @AAF Gl F @ gifrare €

(10) didt & Neqq Awaa= ArzR = 71 fudwwy (Fixation
of free nitrogen in plant nodules)—a1zRaqd & WeAg+t an-
wfrs# sgar Yag @ gWE Q@ wa qut FAvew
(Nodules) § ATiDNT &1 @iiFQ (assimilation) i€} SHE
8l ar afes ag 7% Aegea d safua AT F SREY (tissucs)
RGN

(11) 9g=t & Skqrga ¥ afg (Increase in animal produ-
ction)—fefadl snemfial A grgar ¥ g9 X @ ogH F =
Fafa & 26 9t a1 wwdl @ 1 g9 SereA § 3 A1 <t affmrE
# UsAgdl gremfasl & fifoa ¥ agmar <7 aar 21 g 9ER R
TGAl § Ale, ST AT AT 7R F QT AN A N qrowA @1

R
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ARG a1 GAEATE | Ik

(12) ¥ 79 (Radio eyes)—&M # gAm N w1 a@
AW A @i 7 Wedadt anenteat S grq Gy w1 awar 21 a9

ALY & 4 F 3T eardt § fazrd (Cracks) Z.SR & S fr A ¥
¥ efena 4di &), @t R A@a F A2 G IR 837 97 @ar & Wl
wit aaeaifaat F ARG ¥ 37 Pazwrdi (qUd) w1 Ta1 NIRRT @
(photographic plate) < @ wrar 2 faa® & AT 41 9 8-
Y T A7 AT GFA1R | . 1

. (x3) WAt arenfiat w1 als BET F w (use of
Radio active isotopes as pow.r)—zas1 g e % &1 8 Ry
ST award | F% % ¥ agq N 5 409 a1 3 ¥ 9wy § oF W
AT § S@rar @1 @var 2 )




g Q 1 (Germmatlon of Seed)

ufi‘wm (Introduction)—iﬂa Qe #7 oF Grer-ar w7 N %
98 (dormant) wEar § <gar & | 919 ¥4 WIeq Fax a%
& ], 99 9% (% T HIFA @ A qa & o | ikt ¥ eﬁa’
TeT MR d ¢
(1) Y (Embryo)
(2) &5t a3 (Cotyledons)
(3) dtaraa Seed Coat)

WU (Embryo)—gs QiEfgaa (Potential) dtar @ < 5 s¥fve
%% %qr% q 3741 & | YU F I 49 F ez (Maturc) ¥ 91 ®
% Wl & 30X 98 a4 aF 9gA7 W F @At @ 99 % 99 ST qur q@
1t A @dt € | @3t § g9 9@ B A0 a4, 98 "I 1K ®
fae 4T it F gEfHd WINT 61 ST wLat & | 99 aF 49 9aFA
HIeT § @dt & a7q% G977y Seed Coa ) HT A T Fl ], w7F
TR MA(TY A 73 @ qQ A9 1 & CHA1 NI F SV WF
WA andt @ | AT F Y LG 93T 7T F QA LE I F IR R/
915 Germination of Sced) $:d § 1 AIFNFY F XA HY &
1 @AT 97 91a7 (5 €ad g M6 1 4Q 2 Ja7 & | g8 A W/
T Q¢ (Seedling-young Piant) gd & |
qXt & wWrafas 92w (Chemical Compostion of Seeds)—
f-faa il & 3A¥ suftwa @afys aur mwEfas oqd O e A%
St %1 fratg #Q &, fra-fo amn & o) 9@ § | N—aarda aar
A 1 A d NAT A Afyws, A, N el § slagaa A
ofege qar axdl 7 wwdl F G9t § 3ar aq1d 9 qtaga =iz S )
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i

te3 | Fefi ST -wema

E?i’ﬂ'm TP A A 1S ( Factors effecting : sced
germmauon )—Hisit F G F e fr s aga @ had €
o (1) a (Moisture) )
* v (2) mrreT (Oxygen)
(3) awsg (Temperature)
(4) A=t 7 wrzzar (Age of the sced)
(5) st 1 379X (Seed treatment)

© (6) w1 (Light)
1. -9 (Moistur)—dfislt § wiuFat af afid 4 9 12 @F

G R, 5 7Ry ¥ &% aw wanbis akifmi ) arm wY %

¥ T wgTgE Al @ | afde Zigw (Germination) FET #A
% R ST 8 70 A ofaga sgraT 59w w3 (factor) B | 99 ANt §
AW %) ghaga SgE AT § DA andl 2, F aW  S9Rud CNWITH
afFT (active) &) 91d &, 4% %R 919 941 (Cotyledons) # SEIERT
afeq qur mgmala et gl 75 @nar vaatas sl  ag
@ ¢d gaALia 11T QI § aqa WS § | @ gaatia O ogrdl
1§70 73% ¥ ( Enbryo ) =7 wrargre 9 dgmar ¥
fonrea 30 Faner w@ and § fqe% w1 gu q@isT (radicle)

-
A

v

aur 9i3x (Piumule) § aga sl @ | st & G 7 wEr g SR Y-

415 % @iafis g9 (internal pressure) & 3% & s & faa® w1y

%9 g7 (Swell) srar & aur fivrawy (Sced Coat) %2 Arar 8 At fF

I@iF (radicle) aar gig< (Plumule) % ag7 3 eg1a% &% & |
2. FHIFAFT (Oxygen\—NFRY F fag Mg afabmr

39 @1 aga & wlaid & 1 3 afifrrd mf¥ads ez (Oxidase-

Cerzymic) @I Al & 1 3 A B HEey ¥ g wfvF aur I8 5 fag

W% FA AT T WTLIRAT 05 & | WA F 37 WA A1 FHAA
ed-maars (CO,) & waf@ & 9 ¥ 6t % #@py |Rafwe |

Egﬁm' ggal 8, #ilf% 94U (cmbryo) Y 373w AT { wiFdaT 18 Al X
& amar, fae® TRy s oz i @ S 2 mfﬂ NATQ 9%
qrar @ |

3. T (Temperature)—gf 3 wfuTia Al & 59 fq-
FUH [T 19°CH 205°C qmaA H ATagaHl 95 8 1 O°C




C ey

_ AAFTQ [ 333

FA-F09 Gl Ait 1 AT FH A 8 | 9wy 7 amET (28°C ¥
12:9°C) T disit =t paifad #% wigeg A A far s awar g, 953
THH TR w1 & | @t At A HIQ weaw wYw e (435 °C)
qT i &1 R | S5 am 93 st § suRva orsizea afe (active)
QR QFCA AF7 71 q@a-Ryawg (hydrolysis) 7@ @ ¥ fres
FRY YT 957 wr 8, Falq At F wrze O ah @i ofifant
faf=a a3 gfrargds A1 8, B srggaan (Optimum) aram
FED € |

4. ST Fi FIT (Age of the Seeds)—ANFT 78 17 9T
At T war @ 6 ag el Rt as weere § wwar w2 ) miea
qE J@M 11 ] 63U 9F @ qur 9ga Ret o wR 93 A9t 9 AFY
gl &har |

AN G TR AR AR @ N € anr W wew
ST &9 g A A gRa Al wwa Wi w1 5y 0 i
gifiw (organic compounds) 8 & St fF waRs® (inhibitor)
wad F@ €, W—adtam ( NH, ), wfaszs (Glucos-
ides), g123) @ratis =ww (HCN), s@@@@s (Alkoloids) gar
A¥AF dq  ( esseatial oils ), qwg ST AN 9% 29 99 9 39
fgAt a% 1@ R @iar @ 1 ¥ Aaw wg1d (inhibitor substance) diR-
SR Sl ¥ g frew 9 €, frad® s Zwvg &7 anar @ |

9g q@1 791 & f o st ) anawazar ¥ mfaew B4 aw oF-
™ fFar et @ Al 3T% gy w3 A ufn Fn O el @ | dnfet
%1 3% 7d & {5 zfus &G 9% @ 9m % sra A9 § ozl gdq 9
R TATgT (Amine ), THiEe (Amide) aw ofm == ( amino

- acids) ¥ age @ §; Rred sty ANt § g o frat ad &

a1ar, S R wEey ¥ 8 Wi adl R |
(5) T & QT ST (Seed Treatment )——drt qar it

R g B fre AR AE GER ¥ 399 (creatment) AT

AT @ fe% g AwEeu R A A Wit F oawg e A ¥
T gFAT 2 | |

(2) T F At B i B =R awhe (CaSO,),
FT FEfz (CuCO,), TR FwwarEe (Cu0), w1k Farmse (Cull,)




ey | gTE SIg-@Ed

T AT FAES QU FAC M | &7 DR &1 5w g & 42
(Bunt) gar %ear (Smut) qmt F AFAW % fug fear smar 8 1

(b) FeHY & FTARTS AT SHEATTS ARTH B T FA—LI
DR T gy A ¥ Qi B AR AT G 8 | N AT TS
(HgClz) ¥ = ¥ disit A & (Scab) Qu & qur AE A FERAT
(Fusatium) ¥ a0 1 &l R | G F FAAS QEEA J 7, T2
<%, N qur7er A A SR F@ €|

(c) FaT ur wE & N F wfis s@ww (Zn), b
(Ni) 7 <tar (Pb) % @@ qur wa (S), AET (I) 7 FdT (ChH
S 1 30w LT (fungicide) % w9 § TN {1 @R |

(d) 1 qrely grar--Asi A O et ¥ SR AW g W <
% (Loosc Smut) T &1 AFT 1 GFaT 8 | ga% (Mg qY T AGHH
55°c FH A B F09 8 — 10 fA7E aF MY W@ €, A Y T8 GF
¥ STIfa 78 ¥ AF AW A AR DA @ A @ )

(6) s (Light)—%g @St A Gsae ARHAT A F AL
) % F T FQ T A L, 13 A HA F Gt F RAAEQ
T % STR4fY aur wmEiRaly Q1 ¥ ¢s eq Q@ R, N wEH, A,
g1 (Clover) geif¥ |

AT D GAT g arat Wrats gfafEar ( Chemical
Changes during the Germination of Seeds)—dlSiFeq & &ud
&% a1 tanafas afFaEt A st # 37T (metabolism)
738 & | 94 A9 A 319 AW q@ QarR A X THEA AT
gEALa 14 94U (embryo) & RfHIAl & 937 Fd & AP FWX
T St o fratg dar & | ASiERY § 4 81 WAk ke F
F1Eq A1 & S 5 fT g o—

(1) sidtg faz@sg (Hydrolysis)

(2) =FEFY (Oxidation)
(3) SEfafes (Desmolysis)
(4) g7a%g (Synthesis)

- g # STw @t wais Sfafead Qe (enzymes)
% grq &y 8, o % fey avl H 8 —



EiEiexcy / &Y,

(1) FrEfarzgss (Carbohydrases).
(2) @rgvSy (Lipases).

(3) DfeAds (Proteinases)

(4) cfgads (Aminases)_

(5) senasy (Desmolases)

(6) =r#iEsts (Oxidases)

A & S deT gw @ g e FHIEZE  (Catbohy-
drates), gidq (Protcin) gur gar (Fat) gey aup agEAy £ | :
AET F ang wrapzig 3 SR 3 g% warafs oRady glar <gar i
| &R AT Y gwus ae e TR |
; (1) FEfgzge SIMI99 (Metabolism of Carbohy- ‘ g :

- drate)—diSit # 2 ger w1 § wrfi < g st % qagaw (amy- o -
lose) amr wwigaifies (amylopectin) ¥ 7478 | 3 9t CaTERS j ,g

i
)

(amylasc) ar Frefia s (phosphorylase) afier (enzyme) % grar o
TAE, AT qur HIET T aq@ 9y €| =g SR qur awdls
{2 G B g gy § 9T SR E | S RS ward aur
AR T30 % g1 743 £ BraEag (Hexokinasc) gaarzm %
ST A ~ 0 — etz # a7 syar gl

Amylase Ma'tase Hexokinase

—Glucose———m—ou __,
Glucose — 6—Phosphate (O 3 S —
g G NS T sedRdT (phosphorylase) wesmgw mfys
&1  S9% T @1 fygas (Breakdown) aur fyaty za qeargs
7 ¥ &1 0 Qa1 8 —wzw, A qur AIY | 8 A F g7 @F 65
{ U TR -1 FehT \'Glucosc—hphosphate) Far & S 5 grear
‘ ?qg?rx:{?a (phospho gluco mutasc) QFEI § ARG CAE ol £ ey .
| (G-6-P) # szw amr 2 | |

1 ~_ phosphorylase
Jy Starch G

Starch

—Maltose

phospho gluco mutase
u—I—P > ‘ru—G—P.
T TP ¥ 9T GAT-6-FHT Gz g TR FFEMg
"< (phospho hexo isomerase) & gry FHNT — 6 —Fee Tw TE
)

. I
¥

i
1

§
i
<




38R | qeafy shg-waET

wredes (Hexose diphosphatase) % a1 %adls — 1,6 — 318 FEhe
(F-1,6-di—-P) § aga@ St 2, freR g (aldolase) TIEHA
SigarRgEd gEldle wiehe ( dihydroxyacetone phosphate ) @dt
3 —weRfigats  feaEs (3 —phospho glyceraldelyde) # =a@
&l 8 | srzaregEdl ClidA weke qul 5 —qERfaad REEe oE
ge} § wg@ms (Isomerase) GrTEq & 10 Sq@@ WAra |

WOER Y &) ;- Fedfigew Rage (3 -P-G) a7ar & a8
HA% aRfFATEl F ¥R arEEE wew (pyruvic acid) ¥ agd sar
8 | iel¥F we@ 9 B9 W% (Kreb—cycle) ¥ 1% gaar 2 a1
mRdtET (oxidize) AW &dT 1z AHAEE (CO,) agr gt (H.O)
¥ 93 AT & | 5 afifers @ e0 A N Rag w1 —

Carbohydrate (Starch)
TGRS (F2r)

‘ .
Pyruvic acid
RS A

CO,+H,0-+Energy.
AT SEHTFEEE+ T + Sl



AFRY [ 22w

Starchpl‘isphof}'lascc;_I.PP_,E‘ZEP}POglucoxnuffé-s.ﬁp_*l"iph"hcmisomcnic 4-P
Dihydroxyacetone l;i;x;l%s‘c.
ph(.»sphatc. phatase

IsomWF—I, 6-di-P
3,3-di-P.G.A Dchydrogenase 13 4i.p. G e———33-Phospho glycctal(c;c};)yg:
Phosi)hocubo}:yl ‘ !
“transphosphorylase )
3—P.G.A k;hosphoglycctomumsrc 2-P.G.A E‘ nohsci ¢nol-phospho pytuvic acid
: Phospho-enol
. trans

+COo, phosphorvlaie

: Pyitvic aci

i0Oxaloacetic acid4- Pyruvic acid yruvig acid

C
7% NG
Malic
dehydragenase ) "
Malicr acid Cis-aconitic acid
+H,0
» Fum‘crasc +H,0

s IAconiusc
(CH,co COOH—}—;H,O-{-—;OL —3CO24 H,0)

o Lsoxcitric acid
Fumaric acid KREBS—CITRIC ACID CYCLE so-citric ac

b
—2H — 28 || Tso-citsic
. succinic dchydmgcnuc‘
{| dehydrogenase -

R
Oxalosuccinic acid T

succinic acid

xalosuccinic
decathoxylase

«~Ketoglutaric acid '
PG - Pﬁas,ahcyl/ccr;/ﬁﬁyo’-
RG.A. /%osyycerlc Ac/d )

SqQ #4 % (Kreb-Cycle) # S aga ¥ 7 a7 & 9 aay
(Fat), MET (Protein) 31 9% #rdlarzget &1 fFraly dar @ fiaasr sdw
¥q (embryo ) qur dig ( Scedling ) =wa afg % fw w3 & 1 35
st F HFW F gag gne (Sucrose) F7ar & 1

. Phosphatase
Starch -G — 6 = P———F -~ 6 = P—————Fructose

!
{
i
{
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P s

R8¢ | I’y HT-WEw

Sucrose Phosphorylase

Fructose4+G~1-P > >Sucrose-+H,PO,

2. 4T F7 89194 (Fat Metabolism)—aet # frg g7g dist
9F AT 8, 59 9A9 47 9g1d 99 9t 7 99-99 M@ (globules)
F w0 & ota @ 9 & | diwigey ¥ @wg F wfww (globule) &9-
q99 PP AR F z2 913 ¢ [EF SRY 47 A% Q@ GNEH
Y 7Y% waq awa (Surface area) q7g & «@r & 1 OFT F STFH
A % Sqfafy F srgds (Lipase) Tergd q@r 1 Faava qar 9d@iq
wl § aa-fyafa (hydrolyse) € %ar 8 | Fgaua 4t wa s §
A% FAT 21 FwrFaree (CO,) aurarAt (H,0) # a3 wrar & a1 @
@4 # qRafda & srar @ | |

Lipase
Fat——
Hydrolysis

(a) @@ (Glycerol)—ag adgan wreewiis #ra (H,PO,)
¥ @ FH 3—HeR faara rar & o 5 S-gregifms (de hydro
genase) GIEA ¥ E 3—wERRagatd fsaee (3-P. G ) A
aga SraT & frad a1 O qrzElF W aaar &, WAl FalgIEg e A
g | gslys wwa w1 Aty AF S6 gER ¥ dar R 9 fF wnfargge
% ST ¥ A1 & | WITEMAT T A 9 § IH F FAT STE-HIHFIEE

(CO,) aar wit (H,0) # gz «mar g |

Glycerol + A T P——— 3 — Phosphoglycerol
I

l
Kreb Cycle
CO,+H;0 «~——— Pyruric acid<—— 3 —Phospho

glyceraldehyde

(b) a&a 7@ ( Fatty acids )—dg 7T frar @rar @ %
qata weal &1 snadtsey ( Oxidation ) €T 8, &% w17y gfafes
sreq (acetic acid) aur ¢féd) gfafes zrva (aceto acetic acid) q1a
2T d | ¥ e ardl i efifes o ( Oxalo aceticacid) &
dqm we% azs wwa (Citric acid) #ARE A5 AT F A 35 F

—>Glycerol+Fatty acids.




gy

AAFW [ 2R%-

g T eig-arrEs (CO,) aur ot (H,0) § 2= war 8, oeqan
7g WAlgIEge A 939 VAT e feF quT wdfgge ¥ AR
(metabolism) # faar w11 | :

+ O
n.R COOH—————CH,;COOH + CH,COCH,COOH
Fatty acid  Oxidation Acetic acid Aceto acetic acid.

- (n = g€l BAwl 7yl F e )

3. AT FTSAITT ( Protein Metabolism )—a«iFw &
gug A9t ¥ wEfa afea D69 a0 ¥ ga DS § ag@ #T 7 eural
F @7 ar &, Sel 9% T T ar 8 | WET 1 g (Break-
down) MEAIT (proteinases) TRMZA F R &lar & i {3 et &
Sufeaq ted & | S9GT @ & Suffud #§ 4939 ( Papainase ) greEw
NS A Nl Yeerze (Polypeptides) F fsw qar g A =@ &
amEr & oRaffa #3d 21 38% oyl Tergsse ( Peptidases )
TAITEH & 9917 § Qe S2rEE a9 (Grafa Qe o s § 9
@8

Papainase
Protein ——————>Polypeptides+Amino acids.

| Peptidase.

Amino acids.

<G 9FIC ¥ a7 FEA Fel B I W g ar & . A w6t
d g garg :—

(x) =gfeadt @& (Nucleo Protein) % fraiw #

(2) w=nEA (Enzymes) % frafq &

(3) =AY gx (Deamination) afifiEt a1 37 Nfwt Faw H

(4) St (encrgy) F w0 H

At g BY A @A a1 &S e Ay
3@ (deamination) #@ & | #Alq 3 A 7+ (Keto acid) qu
frET (NH,) & ag@ 33 & | 98 =@ifar zrg i) sl ar i)
sret Y G ¥ CATES (Amides) a1 | S—eshia (Aspar-
agine) a1 et (Glutamine) | ¥ At cargE NAT F faig §



Qo [ gAwlg HiF-wEEd

TR I A% § | 99 g qgTdl # fage ERr g Al a3 mw &
TN T a9 &, RFE ¥ (embryo) e R ¥ A Sok
T aRFET § 1 D9 wwwt @ AAle ] ¥ R4 9% Y I AT
#1947 Srg-mEargs (CO,) aur ot (H.O) & 93 9 &, fed 55

391 (energy) S &l & 1

COOH COOH
I !

CH, CH,
I + O l

CH., > CH,

" Glutamic acid
C-HNH. dehydrogenase

l
COOH
Glutamic acid
COOH

l
CH,

[ Glutaminasc
CH, +NH,

|
CHNH,

l
CVOOH
Glutamic acid
COOH

l
CH,

Glutamine (Amide)-
CGOH

|

CH, +2H;0+% O,

!

C=0

l

COOH

« — Keto glutarie acid

( Keto acid )
X : X

I

l
COOH .

cc —Keto glutaric acid

CONH_.

l
CH»

I £

> CH, -+ H,O
|
CHNH,

I
COOH

I

CH, + CO, + 3 H,0
C=0

I

COOH

Oxalo acetic actd

X
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IS, Gt qar e Qe Boani & wEEafeE gas

(Chemical Composition of Seed, Fruits and other Pl. Parts)

Nl 71 waralfs 4927 0w g Y Bm dar 21 3 Brmr @ &
 aRam i Qe F g faa-fra aRar a@ et § e afis.
AT R | TeF wRRE g QAT fm it & el NRE R

BT # 3t Gl et @ agt % B g el § 98 Mm@
#5% qur w7 et § €t Drw amr A 76 e | 78 fafiar agg &
FE F wx frde aalt & Rl ¥ g frm e
! (1) et 3 aRar (Family) qar sify (Species)
| * (2) Nt F frw-frm =i
(3) slt" (Genes)
(4) wmgeg
N (5) &g
(6) arz
(7) @
(8) fa
(9) ATTHA AT IR
(10) @1g qur IF

. ..'a
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qiRuTE

(Ripening)

[ar% 957 (ripening process) %Y WiARS afadT oy €
'Y afadT fra-fra wEftE waaal (chemical constitus
ents)- St & e at qar abedl § qrar simar @ ¢ fnf sear

- R | oal qur afudl § aF 917 a@ ge7 waa few § - -
: (1) MEafFe (Protopection)

(2) tfdeT (Pectin) -
. (3) uf¥es ze@ (Pectic acid) N
(4) g1st (Sucrose)
(5) farsae (Pigments) -
(6) &=14 (Starch)
(7) ¢fa=a (Tannins) 2
(8) |HT (Glucose.) -
(9) 3T (Fructose) S
(10) AR (Maltose) -
(11) S7afyq (Dextrin) .
(12) Fga (Cellulose)
(13) clieegrze (Aldehyde.)
(14) §&x (Ester.)
(15) AT (Protein)
(16) =ar (Fat) )

(x7) FrdfAE =ww

(Organic acids)

7 qRI% 7 AT AT R, A 3w mawdt i w@alis qie
AT QAT (enzymes) ¥ TR & @ 2 | %@l Qo afesal §

YR9TE 9FT F 9F9 I Y Sy & 1 —
(r) mFfes aRars (Natural ripening)
(2) w7 afqrs (Artifecial ripening)




|

¥

IRarE [ oy,

(1) mrEfa® afars ( Natural Ripening )—&4 1928 §
U (Rose) 7 7g Favar % 91 franad @xg¥ (Cantaloupes) aw
@ &, At 3T gow qgrdf (dry matter), 7 @51 (Total sugar)
gaadia 31 ( soluble solids ) #I nfiwa qur w@ =1 ARG a7
(specific density) ag wtar 8 | g %7 § URzw (Pectic) agrd
79fafia war 8, awg MA Afea ( Protopectin ) ward ffzar

* (Pectin) qur ¥fes osa (Pectic acid) ¥ ASfa & sw@r 21

ZaT (Allen) 1932 & ag @ % ¥ (Apples), 715 (Peac-
hes) arama! (Pears) aar @aml (apricot) # 1@ (colour) M %
e gy 1 aazawar &dt 8 | sl § @ 9@ #G T =@ avq
(sugar) = wEAr Hewd AlF & A & awr qz1 (Flesh) w6 T
&1 ST 2, g TRUF 957 F WAG AgaqQ Radq € | ga% mifs
&t & Safuq w21d % § aga war € | wwsda (Caldwell 3 1934
# 7 Far & Wy, 7, 39, EEQ a0 IQ F 397 (young)
I gIEx9A A aigar (Hvdrogen ion concentration) 14t % oy
FAgFEA F aar AQ 8, ¢ I T ¥ 937 @ & ST el
F AT 957 Al & qur A F G F A F @52 8o AT ) Wy
2 fra® ST Sat & @ F1 SIENT HE QAT TERd AT &) Srar
2 \ufum wdlaar & FRQ NAWEA T DAL (coloid) qur Iw-ary
(cell well) % %3 zaadt #1 imbibitional gaar 57 S R |

(2) Ffa aftars ( Actifecial ripening )—sa %t @ T
S (Stimulus) wgref g1 awEr s@r & A S ZBW R T
2 | e faf1 aga aif ¥ 99w § @t o1 @ € avg a9 ¥ 98 Ay
1, @, HaA1, QEL, TARE, Farad eRgar #gaEE, &g I s
wat W s A F owd F {C s A G @ | | 95 59 A
AT & A 37 1 959 @3 &, &l (Denny) A 1924 ¥ 97 =ayay
f5 w19 917 0 @ar & a1 38 &L ¥ O <F § 959 w1a1 & ) 33 w&qm
G A safafs F FRwdar & | amsa s (Ethylene)
g ¥ et A awEr At @ | ad (Harvey) #1 9g mawm & 6 glw-
& % g Ge A Y A € el % e eny Fdafa @
Star @ qar o 7 fe@ (‘Tannins ) wR6E & 9@ ¢ | FR@




%

R0% | A SF-1EET

T Y el A aFA ¥ R aaa G5 ¥ 70°F w@d €, aur 1000, 5
% qg & CF 99 §T [A1EQld a9 59y 7 £ |

Qe ¥ afg
(Plant Growth)
qf=a—

QA @1 3% AwFEwsT (Cell division) F FRT QR 2 1
gg foaraT §5 T 9FR F St (tssues) H @ AR @ wdt
aril # A& arf wrd, 0¥ SRat & a8 @7 (Meristem) #&d € | A0
w2 o Sfadl fLFad € N 5 waRa quiAl F FHavla WA FF AT
aft AfgwAl & FEaT e (division) - i 93 MfgFat &
iy #xdt &) 2ida § g9 A% fIrawHAl § Q@ eEr F St &1
frafg Qard | NN T AAIFR FAQRA A IR & ¢

(1) Fmea-w@eT—RnTsar (Apical-stem meristem)

(2) =mea-y@— fvsar (Apical-root meristem)

(3) derg@t Afeaaw (Vascular Cambium)

T A0 w2 faAwd (Gymnosperm) qur wfww QY
g At bt Fad qur St A @ | wF vl g
320 &4 €9 (In.cr Calary Meristem) Wt aga & qvqt & arar <irar
EfFger w7 ¥ ws g@ 4@ ( Mono Cotyledonous ) Q€f &
&l afd qur Aid (nodes) % ST A1AT SAT 8, 9¢g FG Qi § Wi
FAAN qarSEr | A A F IR QA IFR T AR 2 —

(1) mrafas 3% (Primary growth)

(2) wadi 3fg (Secondary growth)

qrafi® gfg ( Primary grorwth )—urafis af& 39 f &
7gd & st % 7rwew gy (apical root) @d wHey &#y (apical stem)
T AR &l 8, frad g rafis gt w1 falg dar 8, & T
9@ & 24 (tip) Wit & geg § afx A ], @w qur g@t § ward
frer i3 € qur QYat F af¥al, 9@-Q7 (root hairs) 9 51 fread € |

qiiast afg (Secondary growth)—sm Yeagax (Vascular)
a1 &1% @raad (Cotk Cambium) % af& % weq St & €
R g% @ afe aRadf of waa € )
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qRarF | Re

Nt F ARCAT B F Arer F§ Ddwen F o O
qgTdl Al ag S 2, Med Frg HfgwHi TR a2 1 3
frsifa agrdl ¥ MAArA # Fatg QT2 ) S9N w7 AR
el f=a farg 9% ag Sar @ @ AT B oy A quar 2 )
M F AT N JH Y 7747 2 |

(1) 9RrAE ¥ q@AwT (Hydration of Protoplasm) g

(2) 1l & ARR® =eq 9g1di %1 DT F GARYT G

T2 A F Al % AReARs ARt ¥ N9
ANE A A aw DT G A wAeEdE @ Py dar R, weg A9
FYF A F 377 & qga0q NErqre waTEIaqz # QAIY A qat
& e sy Afuwr MRy ( Cell wall ) & Aerg 77 st 2, aar M-
T H & F FQ AT TR B |

warafa® af@da ( Chemical Changes )—q\di % afg #@

36T &7 ¥ 3 9FK F daaT g ¥

(1) dy@my (Synthesis)
(2) @EFeT (Break down)

g At gFT Qb F Aot T ag-ay Sy @y § ) Na

FAGIERE, MAT qur 997 9147 1 G¥Q9T g 2 | =7 Dt
A9 g% FNTFA] § Qar War, (e o, F1d7 =% waa1Ee aur
SSii (encrgy) ama a1 R | 3% § & 18 wWrafs aRadT @ 839
# A9 Rarnar @

(1) wHfaEgzE &1 d3@TQ

(2) AT az@mm

(3) aar qgyai @7 dy@ny

(4) wratarsge, MAR qar 387 TenfX qgral F1 e —ga 1%

4 gdqan GTa qardi w1 q=A (digestion) dar & < 5 fia §—
1. FAEIERE i—
Invertase

C,, H;, O,,4H,0O ——>Cs H,3 O,+4-C, H,, O¢
(a)(sffcméé) me (Glucose)  (Fructose)
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Diastase '
(b) (C Hy, Og)utd n HO———_ —>zn Cps H,, 011\
(Starch) 50 to57°C (Maltose)
{c) (Co Hi, Og), 4 n Hzo-'_—_‘_"cc H,, O,
32 t0 42°C (Glucose)

Starch—\ mylodextrin—Erythrodestrin—sA crodextrin

Maltase Maltose
(d) Cy; m,, O0,,+H,0—— —2 G H,, O,
(Maltose) (Glucose)

Inulase
(e) (Cq H,, O;) 4 n H,O——_ _, Ce H,, O,

Inulin) (Fructose)

2, RS 1 —

(a) Glucosides——-—

>Glucose+one or more other subs-
tance usally of aromatic nature, »

Emulsin

(b) CzOI-Ig.,NOlle.‘fZI{gO RrC7HQO +HCN+
. 30 to 40°C 2C,H, O, -

(Amgydalin) (Benzoic (Glucose)

. aldehyde)
Phytase

{(c) Phytin glucosidc———~—--.~—-> H PO, + CeH,,0, =
(Hydrolysis) (Phosphoric acid) (Inonite)

: Rbamninase 4
(d) Xanthothamnin ——>Rhamn'n+glucose’
(Hydrolysis) o
‘ Myrosin .

(C) C10 H18 N I{ Sg Olo—v'————)'C:, H5 CNS+ Ca le Os ’

o (Sulphocyanate) (Glucose)

Sinigrin ' '

(Glucoside) —KHSO,




3. SR qUT QTgfe i—

Lipas
Fat, and Oils—{-l-laO——i—I——c-——~Glyccro1+ 5 Fauraads.
. CH,0COR ™ CH.OH
! CII-IOCOR—}-H,O Hipae rCIHOH—:— sRCOOH .
[ _ l (Fatty acid.)
CH,; OCOR CH,; OH
(Fat or Qil) (Glycerol)

4. T 1—

Pepsin or Peptase

’?  (a) Protein

—Proteoses or Peptones

Hydrolysis
: Trypsin or Tryptar /Proteoses Trypsin .
> (b) Protem—-——ﬁ—> and — Amino acid
: Peptones
- Etepsin . A o
(C) Peptone, Prolamine, ——>Amino acid
Polypeptxde Casem . or . :
, o Ereprase . -
Pectase

:{ Pectic SubSt@Moaoulates Ca— Pcctaté.
; FRIETRZ 28 a7 a97 mﬁgmmﬁsmammé
ﬁ%ﬁ%%ﬂmé,aCO,,HOam safﬁiaamil




(List of Technical Words)

Absorption—aq
Accessory—8gld®
Accessory factor—3qamMT
Acid—=
Acidic—zwia
Activated—af#a
Active—affa
Adsorptive—zfagiag
Activator—afHg
Albumincid—seafia
Alkali—]

Amino acid—gfaat wwg
Amorphous—xafgh
Amphoteric—33agHt
Anabolism—S37=319"g
Anaerobic
Anemia—3® QW@
Antihaemorrhagic-sf¥T araQsl
Antioxidant—afy FrdldE
Antirachitic—R#z Qs
Apical—zmea

Aqueous—sidiT

Artery—aadl

Asymnetry

Bar—ag

Base—8@aR@R

Beater—gigz

Beef—mig . : !
Bile—ft= -
Biochemistry—siia @177
Biological value—S g4
Bleaching—faa®, ST
Blood—&F =
Brain—af&ass

Break down—fa3aT
Breeding—9siqd 4 o
Bundle—&%g :

-Bunt -

Butter fat—¥¥@T ¥
Calcification fcdfiF=a
Capillary tube—%far el -
Catabolism—=933
Catalysis—S3&q
Catalyst—seies =~
Catalyze—sdif@ - & ¢
Cell—aifga1
Cellwall—afasr fifa
Chain—27@d1
Chamber—3g
Chlorophyll—queRa
Coagulation—&F<
Coenzyme—ag gfes
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Cohesion—ddm
Colloid—fad
Colloidal—=faslg

Colouring matter—I{si® &HA

Common—3aq™
Condensation—@gad
Configuration—f{I=ra
Conjugated—3ad7=t
Connective—gaA\sit
Consistency—g A, d97a1
Constitution—d9aq
Cotyledon—iisias
Crystalline— afafi
Crystallize—zsifea
Deamination—##lAt g3

Decarboxylation—#mEifraasiq

Decomposition—{agza
Defect—faga
Degeneration—=q fG&m@
Dehydration—fsaieQ
Dehydrogenation—&Igg19
& a1 fA-grEiadiF=g
Derivative—dsi1d, sgaa
Derived—sg@a
Dermatitis—@=T Tg
Detonate—g&hiz, AT
Dectonation—g&RaT
Dextrorotatory—gfQQadr

Digest—q1=
Digestion—a1=7
Dipolar—fgyat
Dormant—a88
Double bond—37 379

Dough—3i4r 17
Dry—ge=
Drying—gw=m
Egg—sier
Eggwhite—ziT g3q
Eggyolk—zie dig
Elastic—yeqrey
Embry‘o—-‘*}l:lr :
Emission—zeasa
Enzyme—saffw, =g
Evaporate g
Evaporated— -aifiag
Evaporation—arsyg
Even—ag
Extensibility—frearaiigar
Extract—-fssg
Extraction—f{ass9gq
Eye ball—33 M=
Foetus—mi
Fission—fa@ieq
Flesh—mxia
Fleshy—aiaa
Fluorescent—xfy &g
Force—aq
Forced—aaza
Fracture—ia (mfka)
Freezing—-fR#iag
Fuming—ayw, yamgarT
Fungicide—®%gl, @il
Fungus—&$21 .'
Gastrointestinal-
tract—mTATeT 14 AT

aFHIw S F & [ e
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Germ cell— sfqs fifrsr
Gtinder—3Fa o
Haemoglobin—3&f4z afga
Hardening—#daq
Haemorrhages—afi= @i
Hemorragic—afaz st
Homogenization—anfeadl-
FQ
Hydration—si@ ¥
Hydrogenation— &g 12q
Hydrolysis—siiia fagasg
Hydrolytic—sia fa3aa%
Hydroscopic—#nzame
Imbibition—ziagew
Immiscibility—zfasig
Impulse—amas
Inactive—ffisy
Incorporation— &R
Incisor—&rea a1@ gid
Inhibitor—fada®
Intensity—diaar
Inter cellular—zia: #fgR
Inter muscular—zar it
Ton—amas
Irradiated—fFwifga
Irradiation—{#aiwa, FHdT
Irritaion—gmy
Irritating—amax R
Isomer—augqT
Kidney—gei
Ketonic—aifas
Laev orotatory—ararad

Lard—gze 5t =46f
TLinkage—arq

. Liver—3zfq .

Lubricating—¥g®
Mammal—sgagrd
Mature—qfqaq
Maximum—=fasan
Mechanism—3gmq
Melting Point—ggis
Meristem—fgasgr
Metabolism—3qr9937T
Methylation—firugaiisy
Molecule—zg
Morphology —saiftsia
Mould—egt
Muscle—3gfi
Mutarotation—afadf g
Nerve—dfim
Nitrogenous——:nﬁ‘!a#}
Nonvolatile—zarsrgiia
Odd—fmg

Oil—aa

Olive—3e
Optimum—sgg@aq
Oxidation—srFata
Oxidative—araaiat
Oxidize—a@a.3q
Oxidizing agent—srreitarcs
Packet—gf‘a.zr
Paint—qua
Pancreas—z=iyrg
Partial —ifys -
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Persimmon—3=g
Photosynthesis—gaig-
SRGER

Physiological—gdiT frmas

Physiology—fimr fam
Pigment—39s
Plant—aqrgy, gaeqfy
Plumule—gigz
Process—wmr
Product—sarz

Pulp—gudt
Pulvarized—sfiga
Pungent—
Purple—3ut
Radical—syaig
Rancid—yfgid
Rancidity—qfiiféar
Reagent—afisas

SIUGRIEEIR D)
Reduction—sgamy
Regulated—fafag
Reproduction—ysm
Research-zrgdgia
Reversible—fggdg
Rhombic—ansgdss .
Rigidity—zgar |
Ring—ama
Ripening—aftars, qfiew
Root hair—gq q5

Prosthetic group—zafifis g3

Redblood Corpuscle (R.B.C.)-

| AT T A ) je3
53\ Petnicious anemia— FETEHREr Resin—iqqa

Rotation—p

Salivary gland—ar Ry
Salt—aay
Saponification—agiey
Saturated—-éﬁ’a
Secondary-~fgdtas, qegat
Seed Coat—ataaaay
Scmipermcable—z{?f BERD |
Side—aryg

Skin—=m
Slimy—wiftas, Zadfe
Smut—gggr

Soap—araT
Solvént-—ﬁrﬁqui
Specificity—fafrsear
Specific rotation—ffrz g
Sperm—gHg
SpermatoZoa—gpﬁrq;
Spin—3gzqT

Spun—saay

Stain—zfi{sis
Staining—a ST
Steam—u1q

Steam heated—qrq 3ftqg
Slem—&wny
Stimulated—sgiqT, SR
Stirring—{agiaT
Storage—migm, qUER
Structure—gz=ar
Subcutaneous—Ha&IH
Substrate—fFag s
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Summary—artig

Super heated—mfaaa

Synthesis—dyamy ;

Synthetic—dfRasz

Teargland—a afra

Tendon— Fagyy

Thawing—f&#a gag

Theory—arg

Thermal—gmar, aidlg

Thermal agitation—3ig
]

Tip—zg

Tissue—fa

Toilet—>23'a7g

Toxic—fammaa

Trace element—fF@ ae

Tracer—HIaIGh

Tracer element—Y9gqH aeg

-

-

Transamination—HMAT FaTq
Transfer—qq1T
Treat—3qHFIT
Treatment—S3qH[T

Triple bond—{=FgwWasg
Tropical—sq s
True—aard

Tutnover—Aaa
Ultraviolet—a¥r a1
Vacuole—z@4qrat

Violet—anaY -
Viscosity—garaar

Viscous— g1
Volatile—amsagia

Wave length—a<a @
White blood corpuscle (WBC)

T3a e F#QH d
Yeast—a@HIT

’
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A
Page No. Page No.
Activator 133 Cellulose nitrate 57
Adenine 89  Cellulose plastic 58
Alanine 93, 95, 99 Cell wall 1-6
Albumin 85  Cephalin 78
Albuminoid 86  Chlorophyll (a) 104
Alcohol 72 Chlorophyll (b) 104
Aldohexose 20-29  Chloroplast 9
Aldol condensation 114, 115,117 Cholesterol
Alpha particle 183 75, 76, 151
Aminases 136 Choline 174-176
Amino acid 91-101 Chondriosome 10
Amino acid synthesis 120 Chromoplast 10
Aminobutyric acid (r) 99  Chromo protein 90
Amphoteric 14 Citrin 173, 174
Amvylase (alpha) 136 Citrulline 99
Amylase {(Beta) 136 Clupein 87
Amylo pectin 51 Coagulated protein 91
Amylose st Coenzyme 102, 105
Amylum so Collagen 36
Anthocyanin 15 Compound cellulose 3
Anthoxanthin 15 Compound lipid 62, 77, 79
Araban 16 Conjugated protein 87
Arabinosc 19 Copper oxidases 137
Arginine 93, 94, 98 Cotton fibre 3
Artificial Silk <6 Crotonaldehyde 115, 118
Ascorbic acid 168-161  Crotonaldehyde theory 117, 118
Asparagine 93, 98 Crude protein 84
Aspartic acid 93, 67 Cutin 4
Asymmetry 15 Cyclotron 185
Atom 180-181  Cystein 93, 97
B Cystine 93,94, 96
Beta alanine 99  Cytocine ' 87
Beta particle _ 183  Cytoplasm 7
Biotin 177-179
Biuret reaction g1 Dark phase 10§
Dark reaction 106
Carbohydrases 135 Dehydrogenase 137
.Carhohydrates 13-61  Derived protein 95
Carotein 104,146  Dextrin 59
Cell 1-1z  Dibromotyrosine 94, 100"
Cellobiose, 17, 47, 48 Dihydroxy acetone ’
Cellulose 2, 17, 535 55 phosphate 108, 110, 114
Cellulose acetate 57, 59 Dihydroxy phenyl alanine 10}

)/




Diiodo tyrosine

, 94, 100
! Dipeptidases 136
' Dipeptide (Formation) 122, 123

‘Diphospho glyceric acid 107
Disaccharides 15, 38, 48
E
Einstein 103
Elastin 86
Embryo 190
Ensyme 105, 129,-139
Ergosterol 76-77, 150
Erythrose-4-phosphate 110
Esculin 173
1 Esterase 135
F
Fat 62, 63
Fat synthesis 113-118
Fatty acids 6y, 72
Fatty acid Synthesis 114-117
Irermentation 25, 35
Fibroin 86
Flavo protein 137
- Folic acid 176-177
» Fructosan 17,60
" Fructose 29-38
Fructose-1, 7,-diphosphate 108,110
Fructose-7-phosphate 108
‘Galactan 17
Galactose 28
‘Gama particle 184
‘Geiger Muller counter 185
‘Getmination 190-203
Gliadin 86
Globin 87
Globulin 85
. Glucosan 17, 50
| Glucose 20-28
‘Glucose-1-phosphate 109
‘Glucose--6-phosphate 109
‘Glucosidases 135
‘Glucoside 15, 61
‘Glutamic acid 93, 98
‘Glutamine 93, 98
‘Glutelin 85
,; ‘Glutenin 8s
‘Glycerol 114, 115

\a Glycine acid

93, 94

Page No.

' Page No.

"Glycolipid 62, 79
Glycylglycine 84,-92,-122
lyzoproteine Co 90
Growth " 206-109
Hemi cellulose 4, Go
Hexosans ‘ : 50
Hexose condensation 1 15,116,118
Hexose condensation p-oxida-
tion 115-113
Hexoses 19
Hill reaction 104
Histidine 93, 94, 98
Histone 86
Hordein 86, 87
Hydrases 136
Hydro cellulose 3
Hydrogenation ' Gs
Hydrolases 135
Hydrolysis (carbohydrate)
”» (Fat) 64
’ (Protein) 83
Hydroxy]l amine 97
Hydroxy lysine 93, 99
Hydroxy Proline 94, a7
Hypoxanthin 90
I
Inhibitor 133
Inositol 179
Inulin 17,20,60
Invertase 135
Todogorgoic acid 100
Todotyrosine 100
Tonone 146
Tron oxidases 137
Isoleucine 93, 95
Isotopes 181-18
P K ‘ 9
Kerasin 7)
Keratin . 86
Keto hexoses 29
Kiliani synthesis 26
Kreb cycie 125, 128,197
L .
Lactase . 135
Lactose C 16, 43-15
Lecithin 78

Lecitho protein ' 90




Leucine
Leucoplast
Levulan
Light
Light phase
Light reaction
Lignin
Lignocetic acid
Lipase
Lipid
Lipoic acid
Lipo protein
Lysine

M
Maltose
Mannan
Mannose
Melizitose
Metabolism
. {(Catbohydrate)
(Fat)
,, (Protein)
Meta protein
Methionine
Methylation
Mecthyl glucoside
Millon’s reaction
Mitochondria

I

Mixed Polysaccharide

Molish reaction
Mono saccharide
Mucilage
Myosin

N
Niacin
Nicotinamicde
Nicotinic acid
Nitro acetate
Nitro cellulose
Normal  cellulose
Nuclease
Nucleic acid
Nucleoside
Nucleotide
Nuclco protein
Nucleus

(3)

Page No.
93,95

10
17
102
10§
106
6o
79
135
¢2-79

106, 107, 179
90

93,94,99

4

16,45,47
17

18, 29
17

124,128,
195, 198
198-199
199-200
91
97
42
24
82
10
6o
82
38
61
85

93

16,

165-168
166
165-168
58

57

2

135

89

88

88
87-88

8

R ®)
Oil ‘
Opitical activity
Opitical Isomer
Ornithine
Ovo globulin
Oxidases
Oxy cellulose

p
Pantothenic  acid
Paper

Para amino benzoic acid

Pectate

Pectic  acid
Pectic substance
Pectin

Pectose
Pentosan
Pentoses
Peptidases
Peptide linkage
Peptones
Phenyl alanine
Phosphatase
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15 .

171
55-57°
174
5, O

Phosphoglyceraldehvde 108, 110 {

Phosphoglyceric  acid
Phosphoglycerol
Phospholipid
Phosphomutase
Phospho protein
Phospho rylase
Photolysis
Photo synthesis
Pigment

Plant cell

Plant growth
Plastic  cellulose
Plastid

Polyene
Polysaccharidases
Polysaccharides
Prolamine
Proline
Protamine
Protein
Proteoses
Purine

" Pyridoxal

157, 111
-~ 114
S~ 62
138
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Pyridoxamine 163
Y. . Pyridoxine 162-164
¢ . Pyrimydine 89
- Pyro phosphate 135
‘Quantum theory . 103
Radio  isotopes . 183-189
~Raflinose " 48
Rancidity - .6
Rayon 57-58
‘Resin 27
1% Riboflavin 17 -162 .
{ ‘Rii sse 19
£43 Ribose-5-phcsphate 111
lebulocc— 1, s-diphosphate 108
Ribulose-s-phosphate 107,110
W Ripening 204-206
:' ‘*Rutin 173
[ !
S
. ‘}Q‘%lmm 87
£.¢; Daponification 64
i&-‘ocmlm 86
. Sedoheptu]os;-x 7-diphosphate
170-111
if: ~-Semi B ~carotenol 145
%)/ Serine 93-95
W Servm g]ohulm 85
U7 Silk” artificiz?) 56
> Simple Ligid 62
-, Simple protein 85
t)_' Soa') 70
EPRR Sphingomyelin , 79
‘. Sphingosine 79
+Stable Isotpe 182
¥Strach 17, 50-53
. “ISterol " 74-77
. <Sturin 87
f "Suberin 4
i Substrate . 133
-”"L‘Sucrosc 16-39-43

)

Page No.

T
Tt *amine 158-1Go
Threonie 63, 64, 96
Thymine 89
‘L nyroxine 94, 1CO
Tocopherol 154
Tollen’s reagent 22, 27
Trans phosphorylase 138
Triicdo thyroxine 1cO
Tri saccharides 17, 48,-49
True Protein 84, 85-91
Tryptophane 94, 96
Tyrosine 93,94,96
8)

Uracil 89
Uric acid 90
v
Vacuonle 1T
Valine 93, 95
Viscous rayon 58
Vitamin 140-179
» (A) 143-149
»  (B) 158-160
» (By) 160-162
5 (Bg) 162-164
3 (Bl2) 164'165
N (®) 168-171
» (D) 149-153
»  (E) 153-156
»  (H), 177-179
’» (K) 156'158
» (M) 176-177
» (P) 163-174
» (P-P) 165-168

A\4
Wax 62,68
X
Xanthin 90
Xantho Phyll 102, 104
Xanthoproteic reaction 81
Xylan 17
Xylose 19
Xylulosc-s-phosphate 110-111




